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liS^ 2 ] ttrlSXfi 2 ) fc* v*T. OTMHfttt^fc < 2 oljRS tt 

[ffl^g 7 ] TflflB^V A fi, Thermococcus kodakar 
a ens i s K 0 D 1 <F>¥ J If *R 1 fclB**>^*o 

[f&*£9] «TCB«*ft«U @B^iJ#^-2 ~ 3 4 1, 343-722, 724 
- 1 0 8 6, 1 0 8 8- 1 4 6 8, 1 4 7 0 ~ 1 8 3 7 , *5 i 1 8 3 9 ~ 2 1 
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im^i o] @E^ij#-ti s/c(ii o 8 7 itZTF-zti&nmzjgi-z, mm. 

VMWSL 1 1 ] WZm^ llf:lil 0 8 7 ICtfS *i£E?!)<^$: < t & 8 

UftJfcE 1 2 ] BB?!I#^2 - 341, 343-722, 724-1086 
, 1088-1468. 1470-1837, 0*1839-2 157 

7 0%fflra-e**EyiJ«ra- K1-&E?iJ£^tj\ mWtftto 

1 3 ] E#I#^2 - 341, 343-722, 724-1086 
, 1088-1468, 1470-1837, 1 8 3 9-2 1 5 7^t)4 

7 0 o /o*B|SJ-C&&E#l£^tj\ ^°v^y^Ko 

H*#^ 1 4 ] E^J#-t 2-341, 343-722, 724-1086 
, 1 0 8 8- 1 4 6 8, 1 4 7 0- 1 8 3 7, iSJ;^ 1 8 3 9-2 1 5 7/^£>& 

7 o%*Bra-c*£E?iJ<o4?fc< & 3o<o«i-&r^ /^E^-a-fr, 

1) »itt4n<Dy/ Ao^E^i^^-r^xsg ; 

2 ) RE^Joffifew^fc <fc^i ooi«^SI?tiig ; 

3) ^®^$*i£^3tfc*l|S|&E?iJ, is i t>*R»g&1£ * >/* * ® £ =? - 

4) R^^^— T»»^**^jf|gjfti- *xg ; 

7) mMf& J &?>s*?n*mfci-2>Ty~t<{ ?X5g> 
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i) »iv&£% ; %bmz 

Mt*£ 1 7 ] 
fc^*^ bo 

[If ^.m 1 9 ] HuISll-^tt^%{i. Thermococcus koda 

k a r a e n s i s KOD 1-C&&, flt&g 1 6 l~f3*c<7>* ^ ho 

[0 0 0 1] 

[HB^^JR1-^>^#T^if] 

[0002] 

nF.ltK OD-ltt (Thermococcus kodakaraens i s 
KOD 1, mTKOD 1 tfctiKOD ljfci: ;Mor ikawa, M. 

h . A o p 1 . Environ. Microbiol. 60(12), 
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4559-4566 (199 4) ) ^^(t^^Lfci^Y^n^VJi, E s c h e 
r i c h i a c o 1 i ffi3t<7)G r o E L t mffi.C>$$£*% LTV^ e L#*U 
Gr oEL^£*Lg#:^l 4»#^f^L, £ <b iZ 7 *#£3fM Ltv^ G r o 

-XifWIt^ (Yan, Z^Appl. Environ. Mi 
crobiol. 631785-78 9) o 
[0 0 0 3] 

^SfS^^^I^tLTV^ (Bartolucci S.^Third In 
ternational Congress on Extremophile 
s Hamburg, Germany, September 3 — 7, 2 0 0 0 
) 0 Bartolucci <7>^&fi, Mf£ffi£ffi 9 K<0|^j® 

[0 0 0 4] 

[0 0 0 5] 

[fWMLJ:^ t1-^>IfS] 

[0 0 0 6] 

[m & £*^#m] 

9-774 yy-tZZ b\Z£vXm&:Z title *%;WX~imK, %>Z>YJAW>m 
O-Wi LT. iittI<0-oT^^Th ermococcus kodaka 
r a e n s i s KOD IfoWS A <Z)£:i5?lJ £ U JiSB^fe^sp J: < rt> 
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[0 0 0 71 
[0 0 0 8] 

[0 0 0 9] 

(2) lufBX^S2) fc#v>T. «rfla«*l±^4r < H2«$tLS, 

i iztm^u&o 

[0 0 10] 

(3) fulfil ^n^e- «g 1 £|B«W>;frfeo 
[0 0 11] 

g 1 KfB«o;frj3c 0 
[0 0 1 2] 

(5) m^-*-Mitti*, mmmuzfitzmmft^wzfrz, isi 

[0 0 13] 

(6) Ttm^-#-it^t±> «riaaiR$*Lfe««<?5^i.niBit$*L*, ^g 

£ 1 IBIRO^rifeo 
[0 0 14] 

( 7 ) huIS^V A(± x Thermococcus kodakaraens 
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is KOD \<OYJ A-C&£, 3gg 1 HflBfcO^ffe, 
[0 0 15] 

(8) iftiB^VAii, gfi^!l#-tl £fc»±l 0 8 7 ^£*L&ge?iJ£^1-&, 
[0 0 16] 

(9) mmmitit, 4 1, 343-722, 724-108 

6. 1088-1468. 1470-1837, ££#1 839-2 1 57 
[0 0 17] 

do) mm^ i $ fc & i o 8 7 k.7f s *t£ £^r-r & , ^cm^o 

[0 0 18] 

(11) Sfcfil 0 8 7K^S*L*SE?!l<^fc< bsw&mt 
[0 0 19] 

(12) - 2-341, 343-722, 724-1086, 108 
8-1468, 1470-1837, ££#1839-215 7^<b£&i££ *) 

[0 0 2 0] 

(13) gE^iJ*-^- 2-341, 343-722, 724-1086, 108 
8-1468, 1470-1837, ££#1839-215 7frb%Z>%££ ^ 

m%iztiz>'j?%< ti> ioot^ ;m.mi\tfzi±^<Dw.mt'j?% < t & 7 o%*@ 

[0 0 2 1] 

(14) 2-341, 343-722, 724-1086, 108 
8-1468, 1470-1837, ££#1839-215 7^&&S££ *) 

< t & i o<D7? /mse^£}*-eoie5ij^& < t & 7 o%*a 



mgE# 2003-3072003 



#M 2002-319011 





[0 0 2 2] 

(15) BSii^w^R^^y-i^^t^S'eioT, 

4) m^* t-x-mmi^mm-t&JM ; 

[0 0 2 3] 

(16) ih&tt* ? V - — ^^S^y hf^ot, 

i) ; &t>wc 

[0 0 2 4] 



1 6 \ZjRm.<D*y K 

[0 0 2 5] 

(is) ttrisw^tt^t?{±. ms-m&mmx*$>z>^ 1 6 mamo^y h 



[0 0 2 6] 

(19) mumm&tkMti, The rmococcus kodakara 

ens is K O D 1 X*$>2>, 1 6 Kffi«fcO* y b 0 
[0 0 2 7] 



(1 7) 
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[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

J: 3 1 &o$V A (flfl&tf, thtii2 3, 

XT&2 0<7>£fefe#:) 2 &?>^y A Z^t&o 
[0 0 3 1] 

j * * i^^-f- kj > u * i'** kj * «t vf mm t mmx 
j r*° u ^ -7°-f- kj , r* y ^ kj & «t *>* ^ kj ^^t^t ^ 



[0 0 3 2] 
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[0 0 3 3] 

-r&m— ttcosj^^v^o tot, &h 2-o<Dm^(onm^ t M^3.t\ -ett 
(±> wm<vmg<Dsm., t tzimm^m^^ v v > ^ * > b ^wto^^ r 
£\ o Mittum ^ -e d n a e#i -t)K ixm^-te'J?* < ti>5 o%m—x&& 

8 0%, 9 0%, 9 5%. 9 6%. 9 7%. 9 8 %t tzit 9 9 %|WJ— X*1bZ>Wi'& 
[0 0 3 41 

BLAST Zm^Trv a?9 ;* - * ^fflV^T^ffl $ tl&o W#H 



[0 0 3 5] 

T^y^(i> ^-O— ISl^n<7)3^ffi^\ *fctil UP AC- I UB B 



iochemical Nomenclature Co mm i s s i o n \Z J: 



[0 0 3 6] 

ZVttY (S$7&*n) t:WlT, 1 ~n- 1 i WEBIft* «r3rt*#i; ^7 

. 3, 4, 5 , 6. 7. 8, 9 > 10, 15, 20, 2 5, 30, 40. 5 

(®lxJ£\ 1 lfcfcO TRtLtI«J-C2bOII*o 
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#V**V*^Ktf>*&£\ 5. 6. 7, 8, 9. 10, 15, 20, 25, 30 
, 4 0, 5 0, 7 5, 1 0 Ote£V?*rtl&±<DZ?l<*?- K«^> d-O 

[0 0 3 71 
[0 0 3 8] 

^iffl#^isv^-c, sew nraraj x*$>&tit, jf&m&m&z-tfi&z&mmK 

W^C^v^o L»t, SEW r*!iwij -ejbi^^^^ti. 
Tvk4 Kit, *<D£o%ffimL&2>DNA<Oia.fr&fr*:&MM (tztz.lt, B. 

ifcn&iFs**K{j?-b <ti>m7o %mm-?$> o , u 1 1 < t±^& < t 8 o % 

< Mt^fc < *>^j 9 5 %ffiiq^*> *), i>ot i>&$ t < fi^fc < t t«J 9 9 %*B 
[0 0 3 9] 

^iffl#^fev^-c@e^ij<7) r^itj tit, %<DmnK&^x—fc<D&zz&vtz 

/J>&< fcfc^jl 0 ja^l^f-KT?**) , ftiLiit, 'Ptn< ti>ffil S^ZV* 
*f- YXh 0 , £*)Vf-tL<it, ti>%l2 0Z?U*1- K-C* ^ $P> K$f 
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[0 0 4 0] 

7^fy viirafltfg^ M^ov^fy >#ttit^. r y e y > 

[0 0 4 1] 

mmmm, mmmi&, m&mm, m^m^ 

*>O^J^$tL^ 0 #f£L<f±^ -?-(7)J;^j:^^^-{i> Thermococc 
us kodakaraensis KOD 1 ft7?giMt$PTli&& & <D&mfh 

[0 0 4 2]' 

7 ternm-? xwN>t- ^^#^0 (i^!lx.{i\ 
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[0 0 4 3] 

$«^^^^n-^^o -e<D£?&^??-^ u-cti, miffing, 

ttftlM. J&&«Uk Ift^iS^^i^^'iH^^^^^^ 1 - 

[0 0 4 4] 

iR«JWIlSlw*j"r& Ri.mx.^*-J tttii, P BTrp2, pBTacl 
p B T a c 2 (wffLfc Roche Molecular Biochemi 
calsi Vltiffi.) ^ pKK 233-2 (Pharmacia) , pSE280 
(Invitrogen), pGEMEX-1 (Promega) > pQE-8 
(Q I AG EN) > pKYP 1 0 ORfWS 5 8 - 1 10600) , pKYP20 
0 (Agric. Biol. Chem. , 48, 669 (1984)). pLS 
Al (Agric. Biol. Chem. , 53, 277 (1 9 8 9)), pG 
ELI (Proc. Natl. Acad. Sci. USA, 82, 4306 (1 
98 5)KpBluescript II SK+ (S t r a t agene) 
>p Bluescript II SK H ( S t r a t a g e n e ) , p T 
rs30 (FERM BP- 5 4 0 7) > P Trs32 (FERM BP-54 
08) . p G H A 2 (FERM BP-4 0 0) > p G K A 2 (FERM B- 
6798) , P Term2 (4WF3-2 2979, US 4 6 8 6 1 9 K US 
4939094, US516073 5), pEG400 [J. Bacterio 
1., 172, 2392 (1990)]>pGEX (Pharmacia), p 
ET^fA (Novagen) , pSupex,. pUBl 1 0, pTP 5> p 
C194, pTrxFus (Invitrogen). P MAL-c2 (New 
England B i o 1 a b s) > pUC19 [Gene, 33, 103 ( 
1985)], pS TV 28 («*) , pUC 1 1 8 &M&) , pPAl ( 
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#M 2 0 0 2-3 1 9 0 1 1 _ 's- v . 

• • 

#i!08 63-233798) & tWflf;$ tl%><> 
[0 0 4 5] 

, I^^^I 3 " Kijt^U^WW±«ll2 k b pJ^I*I<7>ISitt?^^> 
DNA«HffflV7 h ? -XT £fflv>T^V AttlfeBEWO* ^ 

o 

[0 0 4 6] 
[0 0 4 7] 

0-2 5 1 8 8 7) , ^-TJ?fr1f> (SfST-i) & H 2 6 0 6 8 5 6 
> 5 1 7 8 1 3) m) ^M^£fr&o 

[0 0 4 8] 

OtkfirfoV&U* fcii-£R£v^ 0 ^S^mfr^bTti, J£$C«, ®Ht. MM 

„ Knmmm,, &&mmm. rtgm&mn* ? t *>w?*u *mmmK&^ 
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[0 0 4 9] 
[0 0 5 0] 

#14. 4»(:iot:^^^ S*#^»4SI»^**o 
ii, fci:x.*4\ 

Tk-pyrF&tSflsNo. 25> No. 27 * ASW-YT?S^*20mlT^# 
1 

l-9-^^^o#*&*tft3mlJ: 0** (No. 25, No. 27#5* > 
I 

0.8XASW+80mM CaC12 200/ullC^U. 2k±.T30min#« 
I 

pUC118/DS. pUC118/DD£3//g?!£-U *±"Clh#1t 
(H— ^>-/^%2o-fo 0 ControHCliTE buffer &^*inx.fc) 

85 1:. 45sT?heat shock 
I 

*±t?l0min#1t 
i 

Ura— ASW-M&-f^fe"t?J§3£ (PyrF+flcSrifcaS) 
1 

Ura— ASW-AA@^^t:^# 
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7f0 <DW&lil>Xr<Dt IIXAXvStK (Artificial sea water (ASW)) 

(/L) ! NaCl 20g ; MgCl2 ■ 6H2O 3g ; MgS0 4 • 7H 2 0 6g ; (NH4)2S04lg ; NaHC030.2g 
; CaCl2 • 2H2O 0. 3g ; KC1 0. 5g ; NaBr 0. 05g ; SrCl2 • 6H2O 0. 02g ; i3 <fc U*Fe(NH 

4) O.Olgo 
[0 0 5 1] 

[0 0 5 2] 

[0 0 5 3] 

&Zti2>Zb*\<^o 
[0 0 5 4] 

[0 0 5 5] 

1; ^7°^ KO^JC^^C: t Srv^ #\ K?$^tmRNA^l?^ 
[0 0 5 6] 
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[0 0 5 7] 

o £*LCtt«x.tf, llltffflfe, IMMtt, ««MW* A VftAMft* 

wtffi«>*fk *r?*ir-x, ****>r 
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[0 0 5 8] 
[0 0 5 9] 

mmm*. — «fc£*$Hrctt«>&*i , cv>* ( R y * e - J&£^ D ° ° 1 ' i * 

tie, R. F. J. Mo 1. Biol. 157 (l) 11 0 5- 1 3 2, 1 

9 8 2) o 7 5y«08fcJtWttK*±, £j£Lfc*>>**®^-&«ti£K*5-L- 

+ 4. 5) ;/^;> (+4. 2) ;n^y> (+3. 8) ! 7x^V77-> ( 
+ 2. 8) (+2. 5) (+1. 9) ;r 

^- > ( + i. s) ;^;v> (-o. 4) (-o. 7) 

(-0. 8) ; b'J7^77> (-0. 9) ;+ui/> (-1. 3) ;-7°ni;> 
(-1. 6) ; (-3. 2) ; ^oi/^va* (-3. 5) 

> (-3. 5) ; tw?*F>& (-3. 5) ;r*'<9* r >' (-3. 5) ; *; 
(-3. 9) ; fcitfr/Mr-:' (-4. 5) ) ■ 

[0 0 6 0] 
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*7 5 7tW:i3^t, j^7K14m» s ±2J^rt-e*>^-fc^f t<, ±l& 

IC^oV^TS^^tL^o *S#1HM, 5 5 4, 1 0 1-^KBB«$*L£ £"9K % ^ 

T^7Ktt*t» s T5ym^^fiJ«)^Tf>^LTv^ : t;v¥~> (+3. o) 
; i;y>(+3. o) (+3. o±D i^n^s^a* (+3 

o±D (+o. 3) (+o. 2) (+ 

o. 2) (o) (-o. 4) (-0. 5±i 

) ;77-> (-o. 5) ; (-o. 5) (-1. o) 

(-1. 3) (-1. 5) ;n^>> (-1. 8) ; >f v 

Dfy^ (-1. 8) ;W> (-2. 3) ;7x-;V77-> (-2. 5) 
;^i:tJ f >';yh77V (-3. 4) o y» ? PHt^m7X14^^^t^ 

[0 0 6 1] 
[0 0 6 2] 



tbmE^F 2003-3072003 




2002-319011 



: 19/ 



[0 0 6 3] 

t Lt(i> flW, ffrjbn3fc3£4fc> @«S (truncated) 

#&»^^#&^a*^f tt&itfc^ (allele) bit 

-ffr&v^o M^J^fi*^ 13 ^ (homo 1 o g) J *iS©'f"C 

Ji % 6 0%m_h^rai4> iJ9$f4L<(i, 8 0%^ 8 5%ft±, 9 0 %£l 
±,9 5 %ULhtf>*BPHfc) £*ri"& totv^« ^©i^ &®*ilwH££*fc#-r& 

^ti. *Wiffl#0|B<R* k ?>^fe**t?**o rt^VD^* (o r t h o 1 o g) 
J tit, tfl/Vn^jt^f (orthologous gene) £*>v>v^ 

[0 0 6 4] 

* t±#K w fr- iwi — co r ^ j wm\\ * a - Y-t&mwtzw^ tim^T $;mM 

, - J'VGCA, GCC. GCG, fiiCfGCUtt-r^T, 75/l7?->* 
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oaK>li, K^tL/i^ 1 ;^-/^ K£^H1~&-^&<> fBffc£*i£MJ&*t- 
[0 0 6 5] 

/\>f "/i; ^^f -(? - y 3 t^I^Wt ^ i V^o 

[0 0 6 6] 

I*U * tzltl 0 0WF, 5 0WT, 2 5#TOm^l^)o 
[0 0 6 7] 
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I 



[0 0 6 8] 

^H^^^V^-C5PJffl$tL#^,— ttWfcfl^&to^W^ftfc LTJi, Au s u b 
el F. A. ^1 (1 9 8 8) , Current Protocols in 
Molecular Biology, Wiley> New York, 
NY;Sambroo.k J h (1 9 8 7) Molecular Clo 
n i n g : A Laboratory Manual, 2nd Ed. , Col 
d Spring Harbor Laboratory Press, Col 
d Spring Harbor, N Y& if LTM5*#^**L»»»fc* 

[0 0 6 9] 
[0 0 7 0] 

mm\t. amsaaw^so-i o 5t:t, 3 ormr-e 

[0 0 7 1] 
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^ ^^#^^^|L»^14-^^-;V'-/n-rT--fe*04:BTh e rmo c o 
ecus kodakaraensis KODlt (Mo r i kawa, M 
et a 1. > App 1. Environ. Microbiol. 6 
0 (12), 4559-4566 (1994)) T»&&o KOD-l*li»S 

ftmkhmnmsm&m%fftmmm)m^ >*- (t 305-8566 ^ 

Jfco < «rm* 1 - 1 - 1 +**6) K*KS*vr*tK *«>3W»*ttFER 
M P-1 500 7f-C^o COKOD- l^li, ±JB:iC8fc&CfB«£$ *i 

-Cv^i^tc, 5Mi$*Lrt:^$UP y r o c o c c u sIi:iS^ti/^; 0 
U DNASIS (HiV7Wx7-J->v-T'J> ^*±1£) £A#**L"CV* 
SGenBank R91. 0 October, 1 9 9 5 +Daily U 
p d a t e02ftf-niv>fcl 6 S r RN A<Dm\\<D%Mt*'$m Lfz t i 
5, KOD - l#MiP yrococcusli*) J±tr L^T h ermococc 
u s m hZ^Br^b^ d ^ £ *U SfttliTh ermococcus kod 
akaraensis KOD - U^S$tLO^ e 
[0 0 7 2] 

HJApp 1. Environ. Microbiol. JUL (12), 
4559-4566 (1994) (huHJ) K»«OJft«fefrT"e3Mfcb»»- * 

[0 0 7 3] 

* (Wz-lZ, Imanaka et a l . > J . Bacteriol. 
1 4 7 1776-786 (1981) i&m<OZt) o } ) W 
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[0 0 7 4] 
[0 0 7 5] 

l/^^Kie^J^^^^^fTfi^^H ; ^^^^^^" e *>^> «x.tf* TMo 
lecular Cloning! A Laboratory Manual 
HI2J&J (Sambrook, F r i t s c h £ S. XfM a n i a t i s if, 
Cold Spring Harbor Laboratory Press, 

1 9 8 9) £SBtt$*LTV>So 
[0 0 7 6] 

o 

[0 0 7 7] 

(DNA7 W) 
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Jjj^2 002-319011 ^ • 24/ 

rDNA^-f ^nri/'f tftfrPCR&J ) < *i/CV>& 0 ifc, DN 
ATV>f *fflv»/ifit4&OjSI*ft-^>v>T<)*3aff^tt*i-9 lw*oTv>& (S c h 
enk PM«b (2 000) Proc. Natl. Acad. Sci. (USA 
) 97: 11655-1166 0) o DNATV-f^J: W*«fflt* 

[0 0 7 8] 

rDN AT l"i \ tit, DNAi36S±i:TV'fS?j (array) 
@5£S*fc7W*£v^o DNATWti. *SS^i $ * tzl±m.-£2> DN A 

[0 0 7 9] 

DNA^DTV^fJ fcli. ^y7V>±i:DNA^^*°7M^Jt7^V 
^ (high density filter) TDNA-7-f^nT 

*£2>mm~ cDNATW, t'J^DNATN^m^o 

[0 0 8 0] 

^-(photolithography) U *#-h-e-J£K&& 

IWt'Jn*DNAmn-t t?^« 2 tlfz ^mfc^ v 7°l'%rbz. 

X, #K rDNA^"7-7° (c h i p) J fcV*?o £©*tt*ffiV»Tfls»**tfc* 
<D t LT(i. G e n e C h i p (Siilffi^) (Aff imetrix, C A) & 
h'^lf «b*L& (Marshall A?>. (1998) Nat. Biotec 
hnol. 16:27-3 1^it/Ramsay G<b. (1998) Nat. 
Biotechnol. 16 4 0-4 4 t ) o ff* U < **W 

HiSlt&W *nr W *fflv^jt^»*f^^v*T»i, £<7)GeneChip 
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DNATW Jf:li:DNA-7^ ?D7W^*v^ ^H*^.o 
[0 0 8 1] 

ijB^ia^DNAiW^jRlwK^L^^^^-C^iifc**^. c DNA. 

Fambrough D«b (1999), Cell 97,727-741), 
ttiBftlWKW«»^>«Wf (Iyer VRf), (1999), Science 2 
8 3 18 3 -8 7). mm&Oftmmm (Ma r t o n MJ, (1 9 9 9), 
Nat. Med. 4 : 1 2 9 3- 1 3 0 1),^- ^tOjtefcfcttSflfts^ 

"f-eflWt*£ kWt4otv»4 (C a r g i 1 1 M<b, (1 9 9 9), 
Nat. Genet. 22! 231-238) o 
[0 0 8 2] 

&DNA^ , o--/**t»ft^H3feLTf^»i"*o ««b^«Bfc 
[0 0 8 3] 

F o d o r hit, 3>etbVW5Xh'J fc^NIH*«aftffl*y V^?7-f 
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&tTt££-*H±--t, 2£^K#Vv-£^|fc^&&ffi*Wf&L;fc (Fo do r 
SPtb, (1 9 9 1) S c i e n c e 2 5 1 I 7 6 7 - 7 7 3 ) 0 i ttSr, 

Ot\ 1 0^m2/DNA^^ > 7 o ;Vtv>o^*#SOli|V^DNA-7-f ^TW 
*fBRL»*o £©#8rCI±. HKfc, #?*«^fc2 5~3 0MW>DNA 

[0 0 8 4] 

^IDNAf'^^fflv^; itte^flSi > L o c k a r t fc^Utv^ 
(Lockart D J h ( 1 9 9 6 ) N a t . B i o t e c h n o 1 . II 
4 : 1 6 7 5- 1 6 8 0) o d^-Cli, ft S^fc^*:****** 

atch;PM) fJ^^WK-Zo-^, PM^n-^^Oltti 
fc^**A*Lfc$*^y?- (m i sma t c h ; MM) * V ^ * V*?- K^o 

MM^n-yiiO^^Jtri^ *^H&mv^^***5e*tt^«o PM7>n 
[0 0 8 5] 

t t p : // cmgm. Stanford, edu/pbrown & £ fc#HS 
Y-ftlli, ft#±l cm2i:2 5 0 0(7)DNA^X^7 CI fc^^g-C** 
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75U<0 D. N A * * o 

[0 0 8 6] 

ib^t^>o CK^&T'te, 2o^*&mRNA-9-^^Sr^tt^**t**&^-C 
[0 0 8 7] 

DNAT W »4 7f*^ KiS^Tfi. T W 7W 

Hffit-J-*o i©iHTW«i:Utt, SPBIO2 0 0 0 (BSV7h-> 
xTxy^T'J ; lEltT*>3D > GMS 417Arrayer (SMit *, 
\£>V .Gene Tip Stamping (B^V-'flFF' ; 75"¥ 

[0 0 8 8] 

!i, .-J? T JL-y^>3-f4*:»i5/yMk«Jir* f fffetl.TV»4 (S c h e n a 

(1 995) Science 270:467-470) > Schena 



* • » * 
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Mb (1996) Proc. Natl. Acad. Sci. (USA) 93 
110614-10619 *mme>Zk.) o tits 7tJJR<£>DNAv>f ^TU'f 

[0 0 8 9] 

DNAvOnrWC^ PCR-eifipi^tLfcc DN A®fJtri s «Nr£ 

£t&*#3E-T*o C<7)i 9 — KOPCRK:i3V*T#$H^cDNA»rJW»& 

• ML^o "/n-7cDNAIi, cDNA*5>^i:«[ 

0J!<^t^f£££li7 9 n *-*-#) tfctiRDA (representati 
onal differential analysis) -?ftt>tLti&&S£4t 

m©cDNA7^7V^f)ItUU<, c DNA?n->£]£ 
[0 0 9 0] 

X^~v£-£&&^*>^&<^&£ (http://cmgm. stanfo 
r d. edu/p b r owntllOifc) . ^l«^f*^-vTt 
7^fftr^^FMBI0 (HiV7h")xTi>y^TU>^) > Storm ( 
Molecular Dynamics) fr^Tfe. h*»-€-*t««#K 
T?fc»t*U*, DNA^^nTV^^IRHffv^o ^^feicfljfflpjt^ 
^ffi^t LT(i> ScanArray 4000, |W| 5 0 0 0 (General 
Scanning; (#4fc&a) ) > GMS 418 Array S 
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^2 0 0 2-3 1 9 0 1 1 ^ ^-v . 

c a n n e r (Sfii ; >M (#**j£SD ) , G e n e Tip Sea 

n n e r (B^V-^fmT ; (2£#*&3S) ) > Gene T a c 

2000 (Genomic Solutions; CCD*^7l) ) £ 

[0 0 9 1] 

7^x TibmM oSi£X*$> h (Ermolaeva Oh (1998) Nat. 
Genet. 20:19-23). f-M-X(D7 * — v y Y t t"C(i 

. ^Jx.(f> A f f yme t r i x^iU^GATC (genetic a 
nalysis technology consortium) fcPf «ttL&^ 

[0 0 9 2] 

7>W (differential display) *fflv^jt^f-»*f 
[0 0 9 3] 

<^t> c DNA^ ttt«^7^f fey h^rfflV^TP 

CRCi Oi*«U -e^^> ^R$*L3t«[«:OPCR*»*y>V«$CaaHl^«t^ 

[0 0 9 4] 
[0 0 9 5] 
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£&mv>mm*&&'*2>xM ; 2) ±sbr^j^«^^* < ^ *> 1 

#H-&I>H; 3) ±R»R3:lxfc*i**:ffira*Ryil> ^J:^-*-*^*^ 
^ ^ ^ ^ _ % n^j-f * ; 4 ) * * - -C±Rfe* *^K«5*'t * ^ ' 

*4^*o -<OT&*^ yyARy!l^fr*»»W$^/tifc^i9ttC*Tjt« 
S*U> fci:*.^ Bartolucci S. OS u 

lfolobus solfataricus *fflVvfc*7VW>*7^-Ctt, & 

^-T * i i: S . «t6»*rfc ^ *fr ^ - ^ S & v>d $j W <b $ *l 
[0 0 9 6] 

Jf|t< tt. *»WO±|BXe2 ) ±R«H±4»fc < & 2 ^It 

[0 0 9 7] 
[0 0 9 8] 

u ^t 9 ^- k> s^gn^is fc^tfc* 1 ; K-e* 0#&o 

[0 0 9 9] 

lo^nafc^jsn^v^-c, ±R^-*-afeT-»*^ ±R«R**tfc*J*nfcR 
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[0 10 0] 

t Ltl±, Aeropyrum pernix, Archaeoglo 

bus f u 1 g i d u s. Me t h a n o b a c t e r i urn t h e r m o 
autorophicum, Methanococcus j annaschi 
UPyurococcus abyss UPyrococcus furi 
o s u s . Pyrococcus horikoshi i > Sulfolobu 
s solf ataricus, Sulfolobus tokodaiUT 
hermoplasma acidophi lum, Thermoplasma 
v o 1 c a n i um^^^m Aquifex aeolicus.T 
hermotoga m a r i t i m a * W«T* t^mfhfih^fth K 
m^M^o 1 ^(DmmmX^ ?; -Mi. T h e r m o c o c c u s k 
odakaraensis KODl^VAt^tU^o <b> Th 

ermococcus kodakaraensis KODl^Mlt V* 

lo 1 o 1] 
[0 10 2] 

: rp^^^-fy.j^y.^ y>?~7V-2*X*M, -tt(i N @e^J#-^l> 3 4 2. 7 
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1651169 


811 


474 


438222 


439658 


1651156 


1649720 


1776 


475 


439696 


440403 


1649682 


1648975 


1394* 


476 


440578 


441444 


1648800 


1647934 


87 


477 


441511 


441882 


1647867 


1647496 


88 


478 


441887 


442267 


1647491 


1647111 


435 


479 


442358 


442873 


1647020 


1646505 


436 


480 


442922 


444142 


1646456 


1645236 


437 


481 


444220 


444681 


1645158 


1644697 


89 


482 


444972 


445310 


1644406 


1644068 


812 


483 


446197 


448899 


1643181 


1640479 


1393 


484 


448945 


450294 


1640433 


1639084 


1392 


485 


450481 


450996 


1638897 


1638382 


90 


486 


451077 


451238 


1638301 


1638140 


813 


487 


451250 


451597 


1638128 


1637781 


438 


488 


452770 


453123 


1636608 


1636255 


91 


489 


453183 


454601 


1636195 


1634777 


814 . 


490 


454835 


455341 


1634543 


1634037 


439 


491 


, 455338 


455502 


1634040 


1633876 


92 


492 


! 456330 


j 456662 


1633048 


1632716 


815 


493 


456623 


F 456835 


1632755 


1632543 


440 


494 


[ 456838 


457587 


1632540 


1631791 


93 


495 


[ 457618 


458184 


1631760 


1631194 


94 


496 


j 458476 


[ 459126 


1630902 


1630252 


95" 


497 


459138 


459680 


1630240 


1629698 


1775 


498 


j 459718 


460674 


1629660 


1628704 


96 


499 


460667 


J 461935 


1628711 


1627443 


2084 


500 


462618 


T 463808 


1626760 


1625570 


1774 


501 


464266 


464421 


1625112 


1624957 


1391 


502 


46446C 


> 464972 


! 1 62491 € 


\ 1624406 


1773 


505 


} 465336 


, 466562 


! 1624042 


I 1 62281 € 


i 816 


50* 


^ 46663! 


> 46684: 


1 162274* 


> 1622531 


1772 


501 


> 466975 


5 46763* 


I 162240J 


I 162174" 


1 97 


501 


j) 467621 


3 468801 


5 162175( 


"j 1620571 


I 1771 
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47/ 



507 



471018 



472637 



1618360 



1616741 



1770 



508 



472691 



474145 



1616687 



1615233 



2083 



509 



510 



511 



474239 



475250 



475702 



475240 



1615139 



475708 



1614128 



477042 



1613676 



1614138 



1613670 



1612336 



441 



442 



512 



477049 



477657 



1612329 



1611721 



99 



513 



514 



515 



477738 



477971 



478881 



478031 



1611640 



479050 



1611407 



479639 



1610497 



1611347 



1610328 



1609739 



817 



2082 



818 



516 



517 



518 



479629 



480198 



480843 



480162 



1609749 



480755 



1609180 



481127 



1608535 



1609216 



1608623 



1608251 



1390 



1769 



1768 



519 



520 



521 



522 



481315 



484981 



485442 



486065 



482679 



485445 



486008 



486484 



1608063 



1604397 



1603936 



1603313 



1606699 



1603933 I 



1603370 



1602894 



100 



101 



1767 



443 



523 



524 



486481 



489517 I 



488979 



1602897 



490644 



1599861 



1600399 



1598734 



1389 



1388 



525 



490744 



491844 



1598634 



1597534 



102 



526 



527 



528 



529 



491922 



493561 



495410 



497090 



493376 



1597456 



495408 



1595817 



496480 



1593968 



499186 



1592288 



1596002 



1593970 



1592898 



1590192 



819 



103 



444 



445 



530 



531 



532 



533 



534 



535 



536 



499596 



500938 



501249 



501658 



502547 



502785 



503187 



499949 



1589782 



501252 



1588440 



501479 



1588129 



502464 



1587720 



502792 



1586831 



502967 



1586593 



503354 



1586191 



1589429 



1588126 



1587899 



1586914 



1586586 I 



1586411 



1586024 



1766 



1387 



1765 



1386 



2081 



1764 



820 



537 



504971 



505099 



1584407 



1584279 



446 



538 
539 



540 



506242 I 

507506 

508803 



506664 



507592 
509420 



1583136 
1581872 
1580575 



1582714 
1581786 I 
1579958 I 



1385 
447 
1763 
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541 


510163 


510879 


1579215 


1578499 


1384 


542 


511923 


512477 


1577455 


1576901 


1762 


543 


513104 


513481 


1576274 


1575897 


448 


544 


513710 


514261 


1575668 


1575117 


2080 


545 


514843 


515223 


1574535 


1574155 


1383 


546 


515543 


515791 


1573835 


1573587 


2079 


547 


517003 


517803 


1572375 


1571575 


1382 


548 


517805 


518281 


1571573 


1571097 


2078 


549 


518278 


518760 


1571100 


1570618 


1381 


550 


518772 


519575 


1570606 


1569803 


1761 


551 


519579 


519809 


1569799 


1569569 


1760 


552 


520158 


520541 


1569220 


1568837 


1759 


553 


520694 


522628 


1568684 


1566750 


2077 


554 


522837 


524828 


1566541 


1564550 


1758 


555 


524728 


525042 


1564650 


1564336 


1380 


556 


525397 


525585 


1563981 


1563793 


1379 


557 


525884 


526483 


1563494 


1562895 


2076 


558 


527199 


527468 


1562179 


1561910 


821 


559 


527689 


528324 


1561689 


1561054 


104 


560 


528364 


528969 


1561014 


1560409 


105 


561 


528984 


529217 


1560394 


1560161 


822 


562 


529214 


529528 


1560164 


1559850 


449 


563 


529509 


529739 


1559869 


1559639 


823 


564 


529736 


529981 


1559642 


1559397 


450 


565 


529978 


530385 


1559400 


1558993 


106 


566 


530659 


532146 


1558719 


1557232 


107 


567 


532123 


532530 


1557255 


1556848 


1378 


568 


532615 


533754 


1556763 


1555624 


108 


569 


533789 


534916 


1555589 


1554462 


451 


570 


534917 


535363 


1554461 


1554015 


2075 


571 


535366 


536694 


1554012 


1552684 


1377 


572 


536818 


536871 


155256C 


1 1552501 


1376 


573 


536998 


\ 53784C 


> 155238C 


) 1551535 


! 109 


574 


\ 537841 


i 538205 


) 1551531 


1551165 


) 110 
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575 


538230 


539297 


1551148 


1550081 


824 


576 


539304 


540950 


1550074 


1548428 


825 


577 


540986 


541681 


1548392 


1547697 


452 


578 


541671 


542294 


1547707 


1547084 


826 


579 


542291 


542914 


1547087 


1546464 


453 


580 


542904 


545159 


1546474 


1544219 


827 


581 


545191 


545688 


1544187 


1543690 


111 


582 


545706 


546455 


1543672 


1542923 


828 


583 


546468 


547502 


1542910 


1541876 


829 


584 


547499 


547759 


1541879 


1541619 


454 




547830 


548183 


1541548 


1541195 


830 


586 


548218 


548553 


1541160 


1540825 


112 


587 


548531 


549514 


1540847 


1539864 


455 


588 


549515 


549850 


1539863 


1539528 


456 


589 


550080 


551150 


1539298 


1538228 


831 


590 


551249 


552460 


1538129 


1536918 


457 


591 


552309 


553043 


1537069 


1536335 


832 


592 


553133 


553699 


1536245 


1535679 


458 


593 


553745 


554734 


1535633 


1534644 


2074 


594 


554855 


555676 


1534523 


1533702 


459 


595 


555783 


556910 


1533595 


1532468 


1757 


596 


556879 


558105 


1532499 


1531273 


1375 


597 


558125 


558196 


1531253 


1531182 


2073 


598 


558864 


559322 


1530514 


1530056 


1756 


599 


559506 


560798 


1529872 


1528580 


833 


600 


560838 


562364 


1528540 


1527014 


834 


601 


562361 


563395 


1527017 


1525983 


460 


602 


563371 


564303 


1526007 


1525075 


113 


603 


564310 


565311 


1525068 


1524067 


1374 


604 


565409 


567541 


1523969 


) 1521837 


461 


605 


, 567556 


567786 


1521825 


! 1521592 


1373 


606 


i 567865 


> 568512 


\ 152151C 


\ 152086C 


i 1372 


60" 


1 568711 


57012* 


) 152066" 


J 151924$ 


) 114 


I 608 | 570175 


I 570725 


) 151920( 


5 1518641 


J 1371 
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609 


570898 


570957 


1518480 


1518421 


115 


610 


571031 


571738 


1518347 


1517640 


462 


611 


571735 


572070 


1517643 


1517308 


1370 


612 


572149 


574656 


1517229 


1514722 


1369 


613 


574653 


575411 


1514725 


1513967 


1755 


614 


575490 


576503 


1513888 


1512875 


1754 


615 


576540 


577586 


1512838 


1511792 


1753 


616 


577750 


578565 


1511628 


1510813 


116 


617 


578612 


579025 


1510766 


1510353 


463 


618 


579392 


579454 


1509986 


1509924 


464 


619 


580461 


580553 


1508917 


1508825 


1752 


620 


581070 


581168 


1508308 


1508210 


1751 


621 


582573 


583445 


1506805 


1505933 


1750 


622 


583582 


585228 


1505796 


1504150 


1368 


623 


585396 


586382 


1503982 


1502996 


835 


624 


587383 


587667 


1501995 


1501711 


1367 


625 


588220 


589968 


1501158 


1499410 


1366 


I 626 


590029 


591039 


1499349 


1498339 


1365 


627 


591078 


592301 


1498300 


1497077 


1749 


628 


592190 


593191 


1497188 


1496187 


465 


i 629 


593214 


593957 


1496164 


1495421 


836 


630 


593914 


594495 


1495464 


1494883 


117 


631 


594739 


594795 


1494639 


1494583 


1364 


632 


595329 


595610 


1494049 


1493768 


837 


633 


595427 


597550 


1493951 


1491828 


466 


634 


597520 


597798 


1491858 


1491580 


1363 


635 


598695 


599399 


1490683 


1489979 


1748 


636 


599396 


600097 


1489982 


1489281 


2072 


637 


600094 


600945 


1489284 


1488433 


1362 


638 


600958 


60099S 


148842C 


1488379 


1361 


63£ 


1 601388 


601 82£ 


t 148799C 


I 148755C 


) 467 


64C 


) 601912 


> 602571 


148746* 


> 148680*3 


■ 1360 


641 


602642 


J 60397' 


I 148673J 


> 148540* 


I 1747 


64^ 


1 1 60397* 


J 60540( 


5 1485405 


I 1483975 


> 1359 
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643 


605506 


605823 


1483872 


1483555 


118 


644 


605856 


606749 


1483522 


1482629 


1746 


645 


606746 


607678 


1482632 


1481700 


2071 


646 


607678 


608625 


1481700 


1480753 


1358 


647 


608720 


609349 


1480658 


1480029 


468 


648 


609665 


611200 


1479713 


1478178 


469 


649 


611281 


612924 


1478097 


1476454 


119 


650 


612921 


613868 


1476457 


1475510 


838 


651 


613855 


614616 


1475523 


1474762 


120 


652 


614613 


615374 


1474765 


1474004 


839 


653 


615379 


616116 


1473999 


1473262 


121 


654 


616117 


616626 


1473261 


1472752 


1357 


655 


616713 


617375 


1472665 


1472003 


840 


656 


617430 


618005 


1471948 


1471373 


1745 


657 


617873 


619891 


1471505 


1469487 


2070 


658 


619888 


620115 


1469490 


1469263 


1356 


659 


620116 


620346 


1469262 


1469032 


1355 


660 


620526 


621581 


1468852 


1467797 


841 


661 


621554 


622366 


1467824 


1467012 


! 470 


662 


622338 


623402 


1467040 


1465976 


842 


663 


623814 


624353 


1465564 


1465025 


1744 


664 


624301 


624510 


1465077 


1464868 


1354 


665 


624735 


625205 


1464643 


1464173 


1743 


666 


625223 


625891 


1464155 


1463487 


471 


667 


625916 


626170 


1463462 


1463208 


472 


668 


626202 


626936 


1463176 


1462442 


1742 


669 


626909 


627853 


1462469 


1461525 


2069 


670 


627832 


628989 


1461546 


1460389 


1353 


671 


629061 


629687 


1460317 


1459691 


1741 


672 


629684 


631024 


1459694 


1458354 


2068 


672 


\ 631021 


631 83S 


145835-3 


r 145753S 


1352 


67i! 


[ 631871 


63235C 


) 1457501 


r 145702* 


\ 473 


675 


i 63243C 


) 63263C 


) 145694* 


J 145674£ 


\ 843 


67( 


5 | 632611 


r 63309! 


) 145676* 


I 1456275 


) 122 
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677 


633112 


633933 


1456266 


1455445 


123 


678 


633964 


634764 


1455414 


1454614 


124 


679 


634815 


635330 


1454563 


1454048 


1740 


680 


635934 


636071 


1453444 


1453307 


1739 


681 


637143 


637451 


1452235 


1451927 


844 


682 


637487 


638062 


1451891 


1451316 


474 


683 


638134 


639000 


1451244 


1450378 


1351 


684 


639553 


639651 


1449825 


1449727 


125 


685 


639626 


640396 


1449752 


1448982 


2067 


686 


640393 


641181 


1448985 


1448197 


1350 


687 


641204 


641923 


1448174 


1447455 


2066 


688 


641972 


642490 


1447406 


1446888 


475 


689 


642511 


643098 


1446867 


1446280 


1349 


690 


643209 


643670 


1446169 


1445708 


845 


691 


644598 


646496 


1444780 


1442882 


1738 


692 


647573 


650017 


1441805 


1439361 


476 


693 


650078 


650584 


1439300 


1438794 


477 


694 


650587 


651087 


1438791 


1438291 


126 


695 


651198 


652340 


1438180 


1437038 


846 


696 


652343 


653548 


1437035 


1435830 


2065 


697 


653784 


655079 


1435594 


1434299 


847 


698 


655937 


657688 


1433441 


1431690 


2064 


699 


657722 


658642 


1431656 


1430736 


2063 


700 


658773 


659825 


1430605 


1429553 


1737 


701 


659850 


660155 


1429528 


1429223 


1736 


702 


660246 


664418 


1429132 


1424960 


848 


703 


664498 


665586 


1424880 


1423792 


127 


704 


665627 


665995 


1423751 


1423383 


478 


705 


666332 


666616 


1423046 


1422762 


2062 


706 


666618 


667169 


1422760 


1422209 


1735 


707 


667123 


667176 


1422255 


1422202 


128 


708 


667218 


667724 


14221 6C 


1421654 


1734 


709 


667824 


. 669488 


1421554 


\ 141989C 


I 849 


71C 


66973E 


; 671918 


I 1419642 


\ 141746C 


) 850 
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711 I 


673707 


673985 


1415671 


1415393 


851 


719 1 

/ lc 1 


674033 


67491 1 


1415345 


1414467 


479 


71*? 1 


674957 


675970 


1414421 


1413408 


480 


714 I 


676425 


677294 


1412953 


1412084 


852 


71*5 1 


677302 


678150 


1412076 


1411228 


1348 


1 71fi I 


678143 I 


679063 


1411235 


1410315 


2061 


I 717 1 

1 


679100 I 


679813 


1410278 


1409565 


2060 


1 71ft I 


679850 | 


679924 


1409528 


1409454 


481 


I 71Q 1 

1 "3 


6801 56 I 


680470 


1409222 


1408908 


482 


\ 79n 1 


680606 

UWwVvV 1 


681754 


1408772 


1407624 


483 


791 I 


682401 ! 


682496 


1406977 


1406882 


853 


I 799 I 


682446 1 


682799 


1406932 


1406579 


1733 


I 791 I 


682717 1 


684711 


1406661 


1404667 


129 


I 794. I 


684698 1 


685174 


1404680 


1404204 


2059 


I 79*5 


686253 


686873 


1403125 


1402505 


1732 


r 79R 

1 / £Jj 


686863 


687633 


1402515 


1401745 


1347 


1 797 


687638 


688447 


1401740 


1400931 


2058 


S 790 
1 / to 


688516 


689571 


1400862 


1399807 


130 


1 790 


689568 


H 690029 


1399810 


1399349 


854 


7 in 

1 f Ov 


| 690316 


j 690513 


1399062 


1398865 


1346 


I 711 


S 690550 


i 691353 


1398828 


1398025 


1345 


I 719 


[ 691387 


l 692820 


1397991 


1396558 


1344 


1 711 


[~ 692817 


694928 


1396561 


1394450 


1731 


1 71A 
/ OH 


| 694986 


695405 


1394392 


1393973 


1730 


1 71*5 


I 695410 


j 696654 


1393968 


1392724 


1343 


1 71R 


696651 


697808 


1392727 


1391570 


1729 


1 717 
1 /o/ 


1 697801 


699510 


1391577 


1389868 


1342 


1 71ft 
/oo 


\ 699507 


700274 


1389871 


1389104 


1728 


! 739 


700228 


T 701004 


138915C 


1388374 


[ 1341 


} 74C 


70103*3 


' 701392 


1388341 


138797$ 


> 1727 


741 


701 55C 


) 70235S 


\ 138782* 


\ 138701! 


) 855 


745 


! 70235( 


A 70317: 


1 1387025 


} 138620' 


1 484 


74: 


A 70315J 


rh 70386* 


I 1386221 


5 138551! 


5 856 


74< 


I 70383' 


7 70524! 


5 138554 


J 138412 


3 1340 
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745 


705309 


706460 I 


1384069 


1382918 


857 1 


746 


706455 


706655 


1382923 


1382723 


1726 


747 


706739 


708556 


1382639 


1380822 


485 


748 


708558 


711569 


1380820 


1377809 


858 


749 


711859 


712440 


1377519 


1376938 


131 


750 


712445 


713191 


1376933 


1376187 


2057 j 


751 


713142 


713633 


1376236 


1375745 


859 I 


752 


713693 


714955 


1375685 


1374423 


~~ 2056 


753 


715024 


715470 


1374354 


1373908 


1339 


754 


715543 


716427 


1373835 


1372951 


1338 


755 


716424 


718136 


1372954 


1371242 


1725 


756 


718317 


719339 


1371061 


1370039 


860 


757 


719507 


719788 


1369871 


1369590 


486 


758 


719790 


720593 


1369588 


1368785 


1724 


759 


720689 


721426 


1368689 


1367952 


2055 


760 


721789 


722304 


1367589 


1367074 


132 


761 


722344 


722481 


1367034 


1366897 


1337 


762 


722592 


723116 


1366786 


1366262 


861 


763 


723142 


724314 


1366236 


1365064 


1336J 


764 


724419 


725573 


j 1364959 


1363805 


1723 


765 


725704 


726249 


| 1363674 


1363129 


133 


766 


726458 


726643 


1362920 


1362735 


487 


767 


728745 


728798 


1360633 


1360580 


862j 


768 


729082 


729786 


1360296 


1359592 


1335 


789 


729844 


730989 


] 1359534 


1358389 


134 


770 


730961 


731485 


| 1358417 


1357893 


> 488 


771 


731586 


733985 


1357792 


1355393 


863 


772 


734016 


734336 


| 1355362 


1355042 


864 


773 


734349 


734939 


1355029 


1354439 


1722 


774 


735215 


73576C 


) 1354162 


1353618 


I 489 


775 


735765 


735941 


1 35361 C 


» 1353431 


' 865j 


77€ 


, 73596S 


> 737146 


> 135341: 


J 135223J 


I 2054 
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I 73969( 
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779 



780 



739687 



740584 



740523 



741294 



1349691 



1348794 



1348855 



1348084 



1334 



135 



781 



741329 



741541 



1348049 



1347837 



491 



782 



741920 



742084 



1347458 



1347294 



492 



783 



784 



785 



786 
787 



742684 



743424 



743587 



744560 



745369 



743376 



1346694 



743609 



1345954 



744603 



1345791 



745372 



1344818 



746826 



1344009 



1346002 



1345769 



1344775 



1344006 



1342552 



136 



866 



1333 



493 



137 J 
1721 



788 



746823 



747761 



1342555 



1341617 



789 



790 



791 
792 



793 



794 
795 



747766 



748338 



749030 



749440 



750208 



751954 



753046 



748353 



1341612 



749033 



1341040 



749443 



1340348 



749877 



1339938 



750714 



1339170 



752967 



1337424 



754110 



1336332 



1341025 



1340345 



1339935 



1339501 



1338664 



1336411 



1335268 



1332 



1720 



2052 



1331 



1330 



138 



139 I 



796 



797 
798 
799 



754166 



755496 



756477 ! 



756958 



755410 



1335212 



756431 



1333882 



756968 



757629 



1332901 



1332420 



1333968 



1332947 



1332410 



1331749 



2051 



867 



868 



1329 



800 



801 



757712 



758689 



758458 



1331666 



759645 



1330689 



1330920 



1329733 



2050 



140 



802 



759762 



760691 



1329616 



1328687 



869 I 
2049 



803 



804 



805 



806 



807 



808 



809 



810 



811 
812 



760688 



762327 



763396 



765200 



765637 



766138 



766685 



767976 



768477 
769459 



761674 



1328690 



763418 



764058 



765316 



766047 



766683 



767974 



768434 



1327051 



1325982 



1324178 



1323741 



1323240 



1322693 



1321402 



769343 
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813 


769950 


771269 


1319428 


1318109 


873 


814 


771283 


771807 


1318095 


1317571 


1328 


815 


771820 


773541 


1317558 


1315837 


145 


816 


773543 


774817 


1315835 


1314561 


495 


817 


774838 


775089 


1314540 


1314289 


146 


818 


775493 


776422 


1313885 


1312956 


496 


819 


776480 


777643 


1312898 


1311735 


497 


820 


778176 


778346 


1311202 


1311032 


874 


821 


778362 


779411 


1311016 


1309967 


875 


822 


779336 


780247 


1310042 


1309131 


498 


823 


780438 


782276 


1308940 


1307102 


876 


824 


782329 


783108 


1307049 


1306270 


147 


825 


783098 


784927 


1306280 


1304451 


2047 


826 


785382 


786104 


1303996 


1303274 


1719 


827 


786218 


786838 


1303160 


1302540 


2046 


828 


786930 


787286 


1302448 


1302092 


1718 


829 


787283 


787609 


1302095 


1301769 


2045 


830 


787749 


788930 


1301629 


1300448 


1717 


831 


788975 


789268 


1300403 


1300110 


499 


832 


789317 


789460 


1300061 


1299918 


2044 


833 


789852 


790022 


1299526 


1299356 


1716 


834 


790438 


791058 


1298940 


1298320 


1327 


835 


790672 


790737 


1298706 


1298641 


148 


836 


791117 


792469 


1298261 


1296909 


500 


837 
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792675 
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1296703 


149 


838 


792665 


793114 
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501 


839 


793111 
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150 


840 


795038 


795544 


1294340 


1293834 


502 


841 


796310 


797536 


1293068 
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842 


797552 
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1291826 
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843 
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799534 
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800450 
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1288860 
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800919 


802424 


1288459 


1286954 


878 


849 


802436 


802672 


1286942 


1286706 


505j 


850 


802669 


802890 


1286709 


1286488 


151 


851 


802887 


803297 


1286491 


1286081 


879 


852 


803294 


805027 


1286084 


1284351 


506 


853 


805220 


806068 


1284158 


1283310 


507| 


854 


806024 


807415 


1283354 


1281963 


2039 


855 


807366 


808745 


1282012 


1280633 


880 


856 


808746 


809576 


1280632 


1279802 


1715 


857 


810847 


811266 


1278531 


1278112 


1326) 


858 


811367 


811606 


1278011 


1277772 


508 


859 


811608 


812351 


1277770 


1277027 


881 


860 


812635 


813648 


1276743 


1275730 


152] 


861 


813652 


814113 


1275726 


1275265 


153 


862 


814077 


816419 


1275301 


1272959 


882 


863 


816501 


816650 


1272877 


1272728 


883| 


864 


816754 


817728 


1272624 


1271650 


154 


865 


817725 


818519 


1271653 


1270859 


884 


866 


818623 


819468 


1270755 


1269910 


155 


867 


819475 


820395 


1269903 


1268983 


156 


868 


820410 


821180 


1268968 


1268198 


1714 


869 


821146 


822570 


1268232 


1266808 


1325 


870 


822810 


823514 


1266568 


1265864 


1713 


871 


823599 


824021 


1265779 


1265357 


885 


872 


824015 


825196 


1265363 


1264182 


2038 


873 


825266 


826294 


1264112 


1263084 


2037 


874 


826379 


827413 


1262999 


1261965 


2036 
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827435 


828904 


1261943 


1260474 
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; 829722 
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j 830471 
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881 


837335 


837601 


1252043 


1251777 


2034 


882 


837647 


839638 


1251731 


1249740 


2033 


883 


839649 


839885 


1249729 


1249493 


1710 


884 


840097 


840471 


1249281 


1248907 


158 


885 


840503 


841321 


1248875 


1248057 


510 


886 


841293 


842288 


1248085 


1247090 


886 


887 


842275 


842628 


1247103 


1246750 


159 


888 


842986 


844059 


1246392 


1245319 


1323 


889 


844320 


844517 


1245058 


1244861 


1709 


890 


844597 


845652 


1244781 


1243726 


1322 


891 


845725 


846387 


1243653 


1242991 


160 


892 


846422 


846727 


1242956 


1242651 


511 


893 


846773 


847903 


1242605 


1241475 


512 


894 


847896 


848990 


1241482 


1240388 


887 


895 


848774 


848884 


1240604 


1240494 


2032 


896 


848987 


849100 


1240391 


1240278 


2031 


897 


849375 


849638 


1240003 


1239740 


1708 


898 


849669 


851036 


1239709 


1238342 


1707 


899 


851134 


851325 


1238244 


1238053 


1321 


900 


851346 


851582 


1238032 


1237796 


1706 


901 


851738 


854035 


1237640 


1235343 


513 


902 


851818 


851883 


1237560 


1237495 


1320 


903 


854126 


855841 


1235252 


1233537 


514 


904 


855888 


856652 


1233490 


1232726 


888 


905 


856637 


856798 


1232741 


1232580 


2030 


906 


857151 


858227 


1232227 


1231151 


889 


907 


858728 


858934 


1230650 


1230444 


515 


908 


860080 


860340 


1229298 


1229038 


161 


909 


860404 


861084 


1228974 


1228294 


1319 


91C 


861133 


862545 


1228246 


► 1226833 


1318 


911 


86272S 


864021 


122664E 


» 1225357 


1317 


912 


> 864121 


8648 IS 


I 122525" 


f 122455$ 
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866496 


868313 


1222882 


1221065 | 


891 


916 


868296 


868430 


1221082 


1220948 


1705 


917 


868444 


870222 


1220934 


1219156 


163 


918 


870263 


870547 


1219115 


1218831 


516 


919 


870532 


870840 


1218846 


1218538 


164 


920 


870842 


871846 


1218536 


1217532 


517 


921 


871836 


872120 


1217542 


1217258 


892 


922 


871942 


872775 


1217436 


1216603 


165 


923 


872833 


873117 


1216545 


1216261 


166 


924 


873524 


874306 


1215854 


1215072 


518 


925 


874707 


874940 


1214671 


1214438 


893 


926 


875022 


875840 


1214356 


1213538 


894 


927 


875837 


876856 


1213541 


1212522 


2029 


928 


877020 


877235 


1212358 


1212143 


895 


929 


877271 


878197 


1212107 


1211181 


519 


930 


878209 


878658 


1211169 


1210720 


1315 


931 


878718 


878765 


1210660 


1210613 


896 


932 


878886 


879182 


1210492 


1210196 


897 


933 


879211 


880500 


1210167 


1208878 


167 


934 


880506 


881387 


1208872 


1207991 


I 898 


935 


881550 


881654 


1207828 


1207724 


899 


936 


882812 


882925 


1206566 


1206453 


! 2028 


937 


885694 


886539 


1203684 


1202839 


1314 


938 


886567 


887178 


1202811 


1202200 


! 1313 


939 


887275 


887487 


1202103 


1201891 


168 


! 940 


887717 


887920 


1201661 


1201458 


520 


941 


887924 


890701 


1201454 


1198677 


521 


942 


891114 


891398 


1198264 


1197980 


900 


943 


891434 


895009 
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1194369 
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895013 
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1194365 
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902574 I 
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1186804 


1311 




902700 


903458 


1186678 


1185920 


1704 


99 1 


903912 


904115 


1185466 


1185263 


1703 


952 


904127 


904555 


1185251 


1184823 


2026 


953 


904610 


905026 


1184768 


1184352 


525 




905105 


906898 


1184273 


1182480 


526 




906982 


907974 


1182396 


1181404 


170 


OJD 


907975 


908217 


1181403 


1181161 


1310 


93 / 


908370 


909260 


1181008 


1180118 


1702 




909301 


910116 


1180077 


1179262 
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910097 


910516 


1179281 


1178862 


527 


you 


910513 


912024 


1178865 
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y d i 


912021 


912893 


1177357 


1176485 


1701 


QR9 

y 


912890 


914188 


1176488 


1175190 


2025 




914305 


914493 


1175073 


1174885 


173 


QRA 


914711 


915121 


1174667 


1174257 


528 




915118 


916428 


1174260 


1172950 


174 


SOU 


916589 


917257 


1172789 


1172121 
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Qfi7 


917348 


918352 


; 1172030 
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QKQ 


918655 


918705 


| 1170723 


1170673 
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918719 
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1170207 
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923264 
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Q71 


924116 


924814 


| 1165262 


1164564 


2023 
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925010 


927244 
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1162134 
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Q71 


927249 
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1162129 
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929309 


1161121 
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929424 


929705 


1159954 


1159673 
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930480 


931013 
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1157802 
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\ 931594 
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983 


934564 


935379 


1154814 


1153999 I 
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984 


935513 


936664 


1153865 


1152714 


2022 
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936666 


936944 


1152712 


1152434 


1696 




986 


936987 


938822 


1152391 


1150556 


1695 




987 


938954 


940192 


1150424 


1149186 


535 




988 


940239 


940469 


1149139 


1148909 


903 




989 


940803 


940937 


1148575 


1148441 


904 




990 


940934 


942055 


1148444 


1147323 


536 




991 


942591 


942917 


1146787 


1146461 


905 




992 


942914 


943306 


1146464 


1146072 


2021 




993 


943357 


943545 


1146021 


1145833 


1307 




994 


943533 


943778 


1145845 


1145600 


1694 




995 


943889 


944536 


1145489 


1144842 


2020 




996 


944542 


944994 


1144836 


1144384 


1306 


997 


944996 


945436 


1144382 


1143942 


2019 


998 


945433 


945741 


1143945 


1143637 


1305 


999 


945755 


946939 


1143623 


1142439 


2018 


1000 


946932 


948164 


1142446 


1141214 


1693 


1001 


948079 


949662 


1141299 


1139716 
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1002 


949659 


953030 


1139719 


1136348 
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1003 


953048 


953296 


1136330 


1136082 
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953495 


954190 


1135883 


1135188 


| 2016 


1005 


954301 


955020 


1135077 


1134358 
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1006 


955204 


956391 


1134174 


1132987 


178 


1007 


956375 


956533 


1133003 


1132845 


\ 2015 


1008 


957270 


957638 


1132108 


1131740 


906 


1009 


957640 


961329 


1131738 


1128049 


1303 


1010 


961407 


962324 


1127971 


1127054 


907 
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962372 


962575 


1127006 
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962593 


963804 


1126785 
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t 964168 


\ 964827 
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968754 


969002 


1120624 
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910 
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968995 
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1120383 
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969660 


970463 


1119718 


1118915 


911 




970555 I 


971892 


1118823 


1117486 


183 


1H9R 


971952 I 


973340 


1117426 


1116038 


1691 


109R 


973366 


974772 


1116012 


1114606 


1300 




974823 


976277 


1114555 


1113101 


1690 


109ft 


976234 


976803 


1113144 


1112575 


1299 


in9Q 


976871 | 


977053 


1112507 


1112325 


2014 


lUoU 


977082 I 


977765 


1112296 


1111613 


1689 


IUO I 


977762 


978706 


1111616 


1110672 


2013 


1fl19 


978776 


979747 


1110602 


1109631 


540 


101"? 


979826 


981100 


1109552 


1108278 


541 


10QA 


981 1 59 


981425 


1108219 


1107953 


1688 




981762 


981815 


1107616 


1107563 


1687 


IUvO 


982136 


j 982483 


1107242 


1106895 


542 


in*?"? 


982480 


982953 


1106898 


1106425 


1298 


IUoO 


983025 


983486 


1106353 


1105892 


912 




983483 


983821 


1105895 


1105557 


543 




983802 


984371 


1105576 


1105007 


1686 


10A1 


984359 


985399 


1105019 


1103979 


2012 




985204 


} 986352 


1104174 


1103026 


1297 




986349 


986912 


1103029 


1102466 


1685 




986851 


j 987246 


1102527 


1102132 


12961 


1045 


987242 


987566 


» 110213S 


; 1101815 


! 1684 


1046 


> 98751" 


r 98838: 


\ 1101861 


11 0099? 


j 1295 


104" 


1 98838C 


j 98957C 


J 110099* 


> 109980i 


5 16831 


1041 


* 98957- 


J 98989' 


t 109980 


| 109948' 


I 1682 


104! 


5 99076J 


2 99151 


1 109861 


5 109786 


7 913 


105 


D 99180, 


3 99199 


1 109757 


5 109738 


7 914 
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1051 


992036 I 


993010 


1097342 


1096368 


2011 


1052 


994241 


995020 


1095137 


1094358 


544 


1053 


995047 


995112 


1094331 


1094266 


184 


1054 


995380 


995844 


1093998 


1093534 


185 


1055 


995878 


996558 


1093500 


1092820 


1294 


1056 


997037 


998464 


1092341 


1090914 


545 


1057 


998525 


999265 


1090853 


1090113 


2010 


1058 


999750 


1000229 


1089628 


1089149 


915 


1059 


1000226 


1001212 


1089152 


1088166 


546 


1060 


1001217 


1001987 


1088161 


1087391 


916 


1061 


1002002 


1003240 


1087376 


1086138 


2009 


1062 


1003253 


1005466 


1086125 


1083912 


547 


1063 


1005467 


1006087 


1083911 


1083291 


2008 


1064 


1006202 


1007890 


1083176 


1081488 


2007 


1065 


1007979 


1010192 


1081399 


1079186 


1681 


1066 


1010189 


1010956 


1079189 


1078422 


2006 


1067 


1011011 


1011949 


1078367 


1077429 


2005 


1068 


1012013 


1012879 


1077365 


1076499 


548 


1069 


1012961 


1013278 


1076417 


1076100 


549 


1070 


1013371 


1 1013883 


1076007 


1075495 


186 


1071 


1013995 


| 1014411 


1075383 


1074967 


1293 


1072 


1014829 


1017228 


1074549 


1072150 


187 


1073 


1017331 


J" 1020711 


1072047 


1068667 


188 


1074 


1020821 


I - 1020970 


1068557 


1068408 


2004 


1075 


1021424 


| 1022338 


1067954 


1067040 


550 


1076 


1022319 


1023311 


1067059 


1066067 


1680 


1077 


1023301 


j 1023780 


1066077 


1065598 


1292 


1078 


1023781 


[ 1024785 


1065597 


1064593 


1291 


1079 


1024877 


! 1025692 


1064501 


1063686 


551 


1080 


1025682 


1026086 


1063696 


1063292 


1679 


1081 


1026083 


1026376 


1063295 


1063002 


2003 


1082 


1026357 


1026986 


> 1063021 


1062392 


1678 


1082 


I 1026982 


102757S 


> 106239E 


> 1061 79S 


> 2002 


108* 


\ 1027657 


r 102955$ 


J 1061721 


105982C 


) 189 
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iuod 


1029517 


1030068 


1059861 


1059310 


1290 


mftR 

lUOO 


1 030276 

1 WW \JC+ 9 W 


1030950 


1059102 


1058428 


1289 




1031013 


1031807 


1058365 


1057571 


1677 


108ft 


1031814 


1032344 


1057564 


1057034 


1676 


1089 


1032406 


1032792 


1056972 


1056586 


190 


man 


1032841 


1034373 


1056537 


1055005 


191 


IUJ7 1 


1034458 

1 W W~~ WW 


1035498 


1054920 


1053880 


192 


1 ftQ9 


1035541 


1036101 


1053837 


1053277 


193 


IU90 


1 036098 


1036649 


1053280 


1052729 


917 


1rtQ4 


1036636 


1037469 


1052742 


1051909 


194 




1037^90 


1038229 


1051988 


1051149 


2001 


I UiJO 


1038226 


1039704 


1051152 


1049674 


1288 


i uy / 


1039796 


1040683 


1049582 


1048695 


552 




1041012 


1041071 


1048366 


1048307 


918 


1ft QQ 


1041624 


1041935 


1047754 


1047443 


919 


1 1 uu 


1042133 

t w"i. 1 WW 


1042384 


1047245 


1046994 


553 




1 042526 


1043701 


1046852 


1045677 


554 


1 1f19 


104*3676 


1044812 


1045702 


1044566 


1675 


1 IVJO 


1044809 


1046068 


1044569 


1043310 


2000 


1 1ftA 


1047016 


1048092 


1042362 


1041286 


195 


1 1 fin 


1 048209 


1048610 


1041169 


1040768 


1674 


l 1 UD 


1 048684 


1048761 


1040694 


1040617 


1287 


1 1 tY7 


1048718 


1 049599 


1040660 


1039779 


555 


1 1f)A 
1 1 uo 


1049596 


1051275 


1039782 


1038103 


1286 


1 1 flQ 

i iuy 


10*51 ^07 


1051711 


1038071 


1037667 


1999 


1 1 in 


1051708 


1051995 


1037670 


1037383 


1285 


1111 
1 1 1 1 


1052192 


1052701 


1037186 


1036677 


556 


1119 
I 1 \£. 


1057753 


1053022 


1036625 


1036356 


557 


1113 


1053032 


1053793 


1036346 


1035585 


558 


1114 


1053859 


1055274 


1035519 


1034104 


196 


1115 


1055358 


1055663 


103402C 


1033715 


920 


1116 


1056285 


105639E 


I 1033093 


I 103298S 


921 


1111 


i 1056392 


! 1057381 


103298E 


> 1031991 


» 1998 


111f 


i | 1057365 


1057835 


> 1 03201 e 


i 1031 54C 


I 1673 
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1119 


1057832 


1058302 


1031546 


1031076 


1997 


1120 


1058495 


1059043 


1030883 


1030335 


559" 


1121 


1059047 


1059307 


1030331 


1030071 


1996 


1122 


1059399 


1059863 


1029979 


1029515 


1672 


1123 


1059921 


1060517 


1029457 


1028861 


922 


1124 


1060582 


1061310 


1028796 


1028068 


197 


1125 


1061307 


1061768 


1028071 


1027610 


1671 


1126 


1061878 


1063221 


1027500 


1026157 


198 


1127 


1063298 


1064599 


1026080 


1024779 


560 


1128 


1064656 


1065000 


1024722 


1024378 


1284 


1129 


1065370 


1066023 


1024008 


1023355 


1283 


1130 


1066020 


1067213 


1023358 


1022165 


1670 


1 131 


1067215 


1067811 


1022163 


1021567 


1282 


1132 


1067793 


1068392 


1021585 


1020986 


1669 


1133 


1068394 


1069287 


1020984 


1020091 


1281 


1134 


1069288 


1071138 


1020090 


1018240 


1280 


1135 


1070858 


1070965 


1018520 


1018413 


561 


1 136 


1071135 


1072622 


1018243 


1016756 


1668 


1137 


1072619 


1072963 


1016759 


1016415 


1995 


1138 


1072960 


1073688 


1016418 


1015690 


1279 


1139 


1073670 


1073954 


1015708 


1015424 


1667 


1140 


1073951 


1074343 


1015427 


1015035 


1994 


1141 


1074340 


1074594 


1015038 


1014784 


1278 


1142 


1074591 


1075124 


1014787 


1014254 


1666 


1143 


1075360 


1075860 


1014018 


1013518 


1277 


1144 


1076013 


1077278 


1013365 


1012100 


923 


1145 


1077432 


1077986 


1011946 


1011392 


924 


1146 


1078071 


1079189 


1011307 


1010189 


1665 


1147 


1079201 


1080472 


1010177 


1008906 


1993 


1148 


1080723 


1081862 


1008655 


1007516 


925 


114S 


) 1082286 


i 1G8463S 


I 1007092 


\ 100473S 


I 562 


115C 


) 108236C 


I 1G8277S 


) 1007015 


> 100659' 


) 1992 


1151 


10S464C 


) 1 08571 i 


5 100473f 


J 1003663 


> 1991 


115J 


I 108582( 


) 108669} 


j 1G0355J 


3 100268( 


) 926 
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1153 


1086762 


1086986 


1002616 


1002392 


927 


1154 


1087256 


1088512 


1002122 


1000866 


1990 


1155 


1088568 


1088813 


1000810 


1000565 


1664 


1156 


1088815 


1089384 


1000563 


999994 


1276 


1157 


1089160 


1089210 


1000218 


1000168 


199 


1158 


1089484 


1089639 


999894 


999739 


1275 


1159 


1089909 


1090604 


999469 


998774 


1663 


1160 


1091118 


1091525 


998260 


997853 


1662 


1161 


1091646 


1092197 


997732 


997181 


928 


1162 


1092206 


1093522 


997172 


995856 


1989 


1163 


1093556 


1093957 


995822 


995421 


1988 


1164 


1093967 


1095127 


99541 1 


994251 


1987 


1165 


1096375 


1096839 


993003 


992539 


200 


1166 


1096870 


1098303 


992508 


991075 


201 


1167 


1098281 


1098538 


991097 


990840 


563 


1168 


1098554 


1099156 


990824 


990222 


564 


1169 


1099220 


1099486 


990158 


989892 


565 


1170 


1099468 


1099908 


989910 


989470 


202 


1171 


1099954 


1100991 


989424 


988387 


203 


1172 


1101073 


1101510 


988305 


987868 


1274 


1173 


1101868 


1102326 


987510 


987052 


1273 


1174 


1102786 


j 1103181 


986592 


986197 


1272 


1175 


1103673 


1104461 


985705 


984917 


1661 


1176 


1104585 


1106492 


984793 


982886 


929 


1177 


1106686 


1107264 


982692 


982114 


1271 


1178 


1107524 


1108015 


981854 


981363 


1986 


1179 


1108559 


1110253 


980819 


979125 


1985 


1180 


1110347 


1111819 


979031 


977559 


566 


1181 


1111862 


1112080 


977516 


977298 


1984 


1182 


1112624 


1113001 


976754 


976377 


1983 


1183 


1113459 


1114217 


97591 S 


975161 


930 


1184 


[ 1114401 


1117082 


974971 


97229C 


i 931 


118E 


i 1117577 


111802S 


\ 971801 


971345 


) 567 


use 


j 111808C 


j 1119735 


J 971295 


> 96964C 


) 1270 
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1187 


1119840 


1120178 


969538 


969200 


932 




1188 


1120172 


1120504 


969206 


968874 


568 




1189 


1120505 


1121407 


968873 


967971 


569 




1190 


1121408 


1122520 


967970 


966858 


1982 




1191 


1122517 


1123746 


966861 


965632 


1269 




1192 


1123810 


1124472 


965568 


964906 


204 




1193 


1124569 


1125114 


964809 


964264 


1268 




1194 


1125170 


1125637 


964208 


963741 


1981 




1195 


1125727 


1126902 


963651 


962476 


205 




1196 


1128262 


1128495 


961116 


960883 


1267 




1197 


1128535 


1128972 


960843 


960406 


1266 




1198 


1129034 


1130476 


960344 


958902 


1980 




1199 


1130532 


1131944 


958846 


957434 


1660 


1200 


1132006 


1132422 


957372 


956956 


1265 


1201 


1132432 


1132659 


956946 


956719 


1264 


1202 


1132744 


1135125 


956634 


954253 


1263 


1203 


1135154 


1135213 


954224 


954165 


570 


1204 


1135255 


1137741 


954123 


951637 


1262 


1205 


1138634 


1138867 


950744 


950511 


571 


1206 


1139159 


1142494 


950219 


946884 


572 


1207 


1142537 


1142836 


946841 


946542 


573 


1208 


1142873 


1144054 


946505 


945324 


574 


1209 


1144054 


1145121 


945324 


• 944257 


206 


1210 


1145177 


1146514 


944201 


942864 


575 


1211 


1146553 


1148040 


942825 


941338 


207 


1212 


1148086 


1149231 


941292 


940147 


208 


1213 


1150093 


1151094 


939285 


938284 


209 


1214 


1151091 


1154534 


938287 


934844 


1659 


1215 


1155108 


1155464 


934270 


933914 


933 


1216 


1155466 


1155999 


933912 


933379 


1261 


1217 


1157416 


1157627 


931 96C 


j 931751 


1658 


1218 


I 1157624 


[ 1157836 


> 931754 


\ 931545 


1979 


121£ 


) 11579K 


> 115829C 


I 931462 


> 931 08E 


i 1657 


122( 


)| 1158361 


115955^ 


\ 931 or 


1 92982< 


\ 1260 
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1221 


1159686 


1160306 


929692 


929072 


1656 


1222 


1161299 


1161634 


928079 


927744 


1978 


1223 


1161690 


1163606 


927688 


925772 


1655 


1224 


1163703 


1164656 


925675 


924722 


934 


1225 


1164663 


1165082 


924715 


924296 


935 


1226 


1165121 


1165714 


924257 


923664 


576 


1227 


1165724 


1165948 


923654 


923430 


577 


1228 


1165959 


1166231 


923419 


923147 


936 


1229 


1166259 


1166948 


923119 


922430 


937 


1230 


1167001 


1167234 


922377 


922144 


210 


1231 


1167503 


1168657 


921875 


920721 


1977 


1232 


1168678 


1169472 


920700 


919906 


1259 


1233 


1169576 


1171024 


919802 


918354 


1976 


1234 


1171021 


1171905 


918357 


917473 


1258 


1235 


1172047 


1172277 


917331 


917101 


211 


1236 


1172264 


1173025 


917114 


916353 


1975 


1237 


1173022 


1173636 


916356 


915742 


1257 


1238 


1 1 73687 


1174022 


915691 


915356 


938 


1239 


1174023 


1174274 


915355 


915104 


1654 


1240 


1174284 


1174388 


915094 


914990 


1653 


1241 


1174493 


1177870 


914885 


911508 


578 


1242 


1178296 


1178862 


911082 


910516 


212 


1243 


1178840 


1179322 


910538 


910056 


579 


1244 


1179335 


1180606 


910043 


908772 


1974 


1245 


1180603 


1181361 


908775 


908017 


1256 


1246 


1181719 


1181916 


907659 


907462 


1255 


1247 


1182281 


1182673 


907097 


906705 


1973 


1248 


1182899 


1183855 


906479 


905523 


580 


1249 


1184435 


1184731 


904943 


904647 


1972 


1250 


1184832 


1185752 


904546 


903626 


1652 


1251 


1186264 


1186524 


903114 


902854 


1254 


1252 


1187372 


1187653 


902006 


» 901725 


1971 


1253 


118825C 


) 1188906 


i 901 12£ 


t 900472 


1253 


1254 


\ 1188962 


> 118990C 


i 90041 t 


\ 899475 


! 1970 
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1255 


1189940) 


1190062 


899438 


899316 


19691 


1256 


1191309 


1191941 


898069 


897437 


1651J 


1257 


1195773 


1195841 


893605 


893537 


939 


1258 


1196421 


1196939 


892957 


892439 


1650 


1259 


1197121 


1197330 


892257 


892048 


1252 


1260 


1197327 


1197827 


892051 


891551 


1649 


1261 


1197859 


1198116 


891519 


891262 


125l| 


1262 


1198129 


1198395 


891249 


890983 


1250 


1263 


1198775 


1198969 


890603 


890409 


581 


1264 


1199210 


1199536 


890168 


889842 


1968 


1265 


1200465 


1200542 


888913 


888836 


940 


1266 


1202741 


1204258 


886637 


885120 


1967 


1267 


1204260 


1205624 


885118 


883754 


1648 


1268 


1205780 


1207075 


883598 


882303 


1966 


1269 


1207362 


1207793 


882016 


881585 


941 


1270 


1207790 


1208482 


881588 


880896 


582] 


1271 


1209464 


1210141 


879914 


879237 


583 


1272 


1210174 


1210893 


879204 


878485 


213 


1273 


1210890 


1211111 


878488 


878267 


942 


1274 


1211128 


; 1211787 


878250 


877591 


214 j 


1275 


1211850 


1212755 


877528 


876623 


943 


1276 


1212760 


| 1213104 


876618 


876274 


1249 


1277 


1213101 


1214369 


876277 


875009 


1647 


1278 


1214366 


| 1215214 


875012 


874164 


1965 


1279 


1215250 


1215861 


874128 


873517 


1248 


1280 


1217374 


j 1217490 


872004 


871888 


215 


1281 


1219074 


1219190 


870304 


870188 


944 


1282 


1219197 


1220690 


870181 


868688 


1646 


1283 


1220740 


1221513 


868638 


867865 


1247 


1284 


1221503 


1222201 


86787S 


867177 


1964 


1285 


1222282 


122365E 


> 86709C 


, 865725 


t 216 j 


1286 


, 122375? 


1 1 12251 K 


\ 86562( 


) 86426J 


> 217 j 


1281 


r 122511C 


J 1225991 


I 86426! 


> 86338" 


1 945 


; 128? 


I 1226165 


) 122686* 


I 86320! 


) 8625V 


1 946 
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1289 I 


1227076 


1227702 


862302 


861676 


1246 


j 1290 


1227756 


1228466 


861622 


860912 


1645 


1291 


1228622 


1230493 


860756 


858885 


584 


j 1292 


1230580 


1233081 


858798 


856297 


218 


1293 


1233236 


1234546 


856142 


854832 


585 


1294 


1234563 


1236284 


854815 


853094 


1644 


1295 


1236584 


1237978 


852794 


851400 


1963 


1296 


1237975 


1238376 


851403 


851002 


1245 


1297 


1238433 


1239707 


850945 


849671 


1643 


1298 


1239791 


1239994 


849587 


849384 


1962 


1299 


1240125 


1240214 


849253 


849164 


947 


1300 


1240801 


1240896 


848577 


848482 


1244 


1301 


1241592 


1241921 


847786 


847457 


1642 


1302 


1241983 


1243014 


847395 


846364 


1243 


| 1303 


1243011 


1243661 


846367 


845717 


1641 


1304 


1243692 


1243778 


845686 


845600 


1640 


1305 


1243775 


1244272 


845603 


845106 


1961 


1306 


1244307 


1244765 


845071 


844613 


1639 


1307 


1244788 


1244973 


844590 


844405 


1242 


| 1308 


1245004 


1246125 


844374 


843253 


1241 


1309 


1246241 


1247059 


843137 


842319 


1960 


j 1310 


j 1247369 


1248709 


842009 


840669 


1959 


I 1311 


j 1248621 


1249226 


840757 


840152 


948 


1312 


j 1250499 


1251188 


838879 


838190 


1638 


1313 


| 1251193 


1251561 


838185 


837817 


1240 


1314 


j~ 1251632 


1253578 


837746 


835800 


1958 


1315 


| 1253588 


1253788 


835790 


835590 


1957 


1316 


I 1254304 


1255470 


835074 


833908 


219 


j 1317 


j 1255582 


1256436 


833796 


832942 


1239 


1318 


125637S 


1256846 


83299S 


832532 


1637 


1319 


1257405 


1258961 


831976 


> 83041 1 


949 


132C 


\ 1258975 


> 125907$ 


> 830406 


j 83029$ 


220 


! 1321 


j 125912' 


[ 125985* 


* 83025' 


\ 82952C 


) 950 


1325 


l\ 1259855 j 12601 7 J 


I 829521 


I 82920< 


5 1956 
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1323 1 


1260229 


1262256 


829149 


827122 


1238 


1324 


1262388 


1262651 


826990 


826727 


951 


1325 


1262709 


1264661 


826669 


824717 


952 


1326 


1264658 


1265074 


824720 


824304 


1955 


1327 


1265145 


1265591 


824233 


823787 


953 


1328 


1265593 


1266390 


823785 


822988 


221 


1329 


1266750 


1267955 


822628 


821423 


954 


1330 


1268130 


1269137 


821248 


820241 


1636 


1331 


1269155 


1270042 


820223 


819336 


1954 


1332 


1270062 


1271162 


819316 


816216 


1635 


1333 


1271162 


1272181 


818216 


817197 


1953 


1334 


1272174 


1273103 


817204 


816275 


1634 


1335 


1273100 


1274158 


816278 


815220 


1952 


1336 


1274151 


1275281 


815227 


814097 


1633 


1337 


1275461 


1276135 


813917 


813243 


1951 


1338 


1276120 


1276689 


813258 


812689 


1237 


1339 


1276727 


1278301 


812651 


811077 


1950 


1340 


1278636 


1279535 


810742 


809843 


1632 


1341 


1279958 


1280587 


809420 


808791 


1949 


1342 


i 1280661 


1281740 


808717 


807638 


955 


1343 


1281804 


1282397 


807574 


806981 


1631 


1344 


1282384 


1283034 


806994 


806344 


1236 


1345 


F 1283055 


1284251 


806323 


805127 


1630 


1346 


1284667 


1285869 


804711 


803509 


222 


1347 


T~ 1285975 


1289823 


803403 


799555 


223 


1348 


1290019 


1292922 


799359 


796456 


224 


1349 


j 1293396 


1293860 


795982 


795518 


1629 


1350 


| 1294892 


1295722 


794486 


793656 


586 


1351 


1295748 


1297115 


793630 


792263 


956 


1352 


1297116 


1298444 


792262 


790934 


1628 


1353 


129862S 


1298846 


790752 


\ 790532 


957 


1354 


129918S 


I 130022C 


) 7901 8£ 


> 7891 5t 


I 1627 


135£ 


> 130029C 


) 130162' 


\ 78908* 


J 78775' 


L 1626 


135C 


> 1301755 


) 130293' 


I 78761 J 


) 78644' 


t 1948 



£tiliE#2 003-3072003 
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^-v : 72/ 



1357 


1302931 1 


1303617 


786447 


785761 


1235 


1358 


1303690 


1304454 


785688 


784924 


1234 


1359 


1304451 


1305239 


784927 


784139 


1625 


1360 


1305236 


1306249 


784142 


783129 


1947 


1361 


1306246 


1306722 


783132 


782656 


1233 


1362 


1306665 


1307039 


782713 


782339 


1624 


1363 


1307076 


1307963 


782302 


781415 


1623 


1364 


1307989 


1309053 


781389 


780325 


1232 


1365 


1309106 


1309948 


780272 


779430 


587 


1366 


1309950 


1311020 


779428 


778358 


958 


1367 


1311965 


1313317 


777413 


776061 


1946 


1368 


1313412 


1314224 


775966 


775154 


1622 


1369 


1315661 


1315879 


773717 


773499 


1945 


1370 


1316041 


1316151 


773337 


773227 


1231 


1371 


1316410 


1317765 


772968 


771613 


225 


1372 


1317762 


1318001 


771616 


771377 


959 


1373 


1317998 


1318528 


771380 


770850 


588 


1374 


1318585 


1319298 


770793 


770080 


226 


1375 


1319308 


1319637 


770070 


769741 


227 


1376 


1319620 


1320078 


769758 


769300 


1230 


1377 


1321326 


[ 1322096 


768052 


767282 


960 


1378 


1322102 


] 1322401 


767276 


766977 


1944 


1379 


1322840 


j 1323004 


766538 


766374 


1943 


1380 


1323183 


I 1323788 


766195 


765590 


1621 


1381 


1323802 


1324827 


765576 


764551 


1229 


1382 


1325139 


1325336 


764239 


764042 


1620 


1383 


1325369 


i 1325800 


764009 


763578 


1942 


1384 


1325787 


1326215 


763591 


763163 


1619 


1385 


1326222 


J 1326593 


763156 


762785 


1618 


1386 


1326738 


1327526 


76264C 


761852 


1617 


1387 


1327546 


A 132797C 


) 761 83C 


) 76140* 


\ 1616 


138f 


\ 132796^ 


r 132850$ 


) 761411 


76086$ 


) 1941 


138< 


) 132852C 


) 132907* 


1 76085* 


j 76030' 


1615 


139C 


) 132908' 


I 1329671 


1 76029' 


I 75970' 


7 1614 



{JtifE# 2003-3072003 



2002-319011 
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1391 


1330058 


1330213 


759320 


759165 


589 


1392 


1330540 


1331565 


758838 


757813 


1228 


1393 


1331777 


1332007 


757601 


757371 


1940 


1394 


1332043 


1332753 


757335 


756625 


1227 


1395 


1332861 


1333112 


756517 


756266 


1613 


1396 


1333113 


1333694 


756265 


755684 


1612 


1397 


1333706 


1333999 


755672 


755379 


1939 


1398 


1334020 


1334550 


755358 


754828 


1226 


1399 


1334537 


1335136 


754841 


754242 


1938 


1400 


1335210 


1336667 


754168 


752711 


1611 


1401 


1336699 


1337145 


752679 


752233 


1225 


1402 


1337157 


1337624 


752221 


751754 


1610 


1403 


1337636 


1338343 


751742 


751035 


1937 


1404 


1338340 


1338954 


751038 


750424 


1224 


1405 


1338956 


1339411 


750422 


749967 


1936 


1406 


1339413 


1339793 


749965 


749585 


1609 


1407 


1339810 


1340373 


749568 


749005 


1223 


1408 


1340375 


1340767 


749003 


748611 


1935 


1409 


1340779 


1340949 


748599 


748429 


1222 


1410 


1340951 


1341502 


748427 


747876 


1934 


1411 


1341516 


1342247 


747862 


747131 


1608 


1412 


1342247 


1342612 


747131 


746766 


1933 


1413 


1342624 


1343049 


746754 


746329 


1221 


1414 


1343053 


1343406 


746325 


745972 


1220 


1415 


1343394 


1343660 


745984 


745718 


1607 


1416 


1343657 


1343953 


745721 


745425 


1932 


1417 


1343960 


1344160 


745418 


745218 


1931 


1418 


1344147 


1344785 


745231 


744593 


1606 


1419 


1344782 


1345252 


744596 


744126 


1930 


1420 


1345263 


1345673 


744115 


743705 


1605 


1421 


1345670 


1346398 


743708 


742980 


1929 


1422 


1346403 


1346663 


742975 


742715 


1604 


1423 


134667C 


1347437 


742708 


741941 


1603 


1424 


134744E 


134848E 


741 93C 


I 74089C 


I 1219 
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1425 


1348490 


1349344 


740888 


740034 


1928 


1426 


1349882 


1351258 


739496 


738120 


1927 


1427 


1351322 


1352506 


738056 


736872 


1926 


1428 


1352613 


1353269 


736765 


736109 


1602 


1429 


1354574 


1355740 


734804 


733638 


590 


1430 


1355821 


1356402 


733557 


732976 


1218 


1431 


1356606 


1357514 


732772 


731864 


961 


1432 


1357517 


1358350 


731861 


731028 


1925 


1433 


1358441 


1359433 


730937 


729945 


1924 


1434 


1361181 


1362461 


728197 


726917 


962 


1435 


1362449 


1362523 


726929 


726855 


591 


1436 


1363010 


1363930 


726368 


725448 


1923 


1437 


1363972 


1365465 


725406 


723913 


1217 


1438 


1365589 


1366155 


723789 


723223 


228 


1439 


1366195 


1367346 


723183 


722032 


229 


1440 


1367357 


1368481 


722021 


720897 


592 


1441 


1368582 


1369193 


720796 


720185 


963 


1442 


1369248 


1370567 


720130 


718811 


964 


1443 


1370627 


1370989 


718751 


718389 


1922 


1444 


1371847 


1372125 


717531 


717253 


230 


1445 


1372322 


1373752 


717056 


715626 


593 


1446 


1373902 


1376664 


715476 


712714 


231 


1447 


1376921 


1378402 


712457 


710976 


594 


1448 


1378470 


1379534 


710908 


709844 


1601 


1449 


1379649 


1380014 


709729 


709364 


965 


1450 


1379981 


1380445 


709397 


708933 


1921 


1451 


1380532 


1381284 


708846 


708094 


1216 


1452 


1381281 


1382687 


708097 


706691 


1600 


1453 


1382767 


1384572 


706611 


704806 


232 


1454 


1384569 


1385354 


704809 


704024 


1599 


1455 


1385351 


1385914 


70402"? 


703464 


1920 


1456 


1386061 


138757£ 


\ 703311 


' 701 80C 


I 1215 


1457 


1387922 


! 1388011 


701456 


S 701361 


r 595 


145£ 


\ 13880Q<! 


\ 138905C 


) 701 37* 


1 70032* 


\ 1598 



ttiSE# 2003-3072003 
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1459 


1388485 


1388589 


700893 


700789 


233 


1460 


1389047 


1389982 


700331 


699396 


1919 


1461 


1390108 


1390617 


699270 


698761 


234 


1462 


1390656 


1391165 


698722 


698213 


966 


1463 


1391397 


1391669 


697981 


697709 


967 


1464 


1393980 


1394540 


695398 


694838 


968 


1465 


1396169 


1396951 


693209 


692427 


596 


1466 


1396965 


1397522 


692413 


691856 


969 


1467 


1397528 


1397968 


691850 


691410 


1918 


1468 


1398271 


1399176 


691107 


690202 


235 


1469 


1399173 


1400693 


690205 


688685 


970 


1470 


1400690 


1401382 


688688 


687996 


597 


1471 


1401502 


1401813 


687876 


687565 


236 


1472 


1401815 


1403806 


687563 


685572 


598 


1473 


1403824 


1404309 


685554 


685069 


237 


1474 


1404349 


1404960 


685029 


684418 


238 


1475 


1404957 


1406060 


684421 


683318 


971 


1476 


1406057 


1406365 


683321 


683013 


599 


1477 


1406372 


1407382 


683006 


681996 


600 


1478 


1407475 


1408257 


681903 


681121 


239 


1479 


1408254 


1409654 


681124 


679724 


972 


1480 


1409674 


1410327 


679704 


679051 


240 


1481 


1410413 


1411189 


678965 


678189 


601 


1482 


1411199 


1411954 


678179 


677424 


602 


1483 


1411938 


1413167 


677440 


676211 


973 


1484 


1413235 


1413960 


676143 


675418 


241 


1485 


1413935 


1414642 


675443 


674736 


603 


1486 


1414943 


1415797 


674435 


673581 


604 


1487 


1415800 


1418658 


673578 


670720 


1214 


1488 


1418655 


1420457 


670723 


668921 


1597 


1489 


142045Q 


1420923 


668926 


668455 


1213 


149C 


I 142104S 


142208C 


66832S 


> 667298 


t 1596 


1491 


1422211 


142275S 


> 667161 


66661 £ 


1 242 


1495 


! 142274C 


) 1423594 


\ 66663* 


J 665784 


I 1917 
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1493 I 


1423617 


1424129 


665761 


665249 


1595 


1494 


1424266 


1424787 


665112 


664591 


243 


1495 


1424787 


1428260 


664591 


661118 


974 


1496 


1428306 


1428734 


661072 


660644 


975 


1497 


1428842 


1430410 


660536 


658968 


605 


1498 


1430421 


1430807 


658957 


658571 


976 


1499 


1430801 


1431283 


658577 


658095 


606 


1500 


1431290 


1432483 


658088 


656895 


607 


1501 


1432547 


1433398 


656831 


655980 


608 


1502 


1433432 


1434445 


655946 


654933 


609 


1503 


1434874 


1435398 


654504 


653980 


244 


1504 


1435395 


1436108 


653983 


653270 


1594 


1505 


1436180 


1436593 


653198 


652785 


1916 


1506 


1436645 


1436935 


652733 


652443 


1915 


1507 


1436958 


1437776 


652420 


651602 


1593 


1508 


1437769 


1438527 


651609 


650851 


1212 


1509 


1438502 


1439275 


650876 


650103 


1914 


1510 


1439272 


1439982 


650106 


649396 


1211 


1511 


1439994 


1440776 


649384 


648602 


1592 


1512 


1441115 


1441582 


648263 


647796 


610 


1513 


1441557 


1441976 


647821 


647402 


1591 


1514 


| 1441888 


1442184 


647490 


647194 


1210 


1515 


1442268 


1442525 


647110 


646853 


977 


1516 


I 1442602 


1444524 


646776 


644854 


245 


1517 


1444521 


1444967 


644857 


644411 


1590 


1518 


1445288 


1446001 


644090 


643377 


1913 


1519 


! 1446421 


1446744 


642957 


642634 


1209 


1520 


1447018 


1447827 


642360 


641551 


246 


1521 


j 1447763 


1448299 


641615 


641079 


1912 


1522 


| 1448354 


1448527 


641024 


640851 


1911 


1523 


1448733 


144922*3 


64064E 


j 640151 


978 


1524 


\ 1449764 


\ 1450075 


> 639614 


[ 639306 


> 611 


152f 


> 1450076 


\ 1451275 


> 639305 


> 638 10( 


J 612 


152C 


> 1451365 


) 145234* 


J 63801 f 


> 63703( 


} 247 
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1527 


1452345 


1452566 


637033 


636812 


1589 


1528 


1452921 


1453571 


636457 


635807 


1588 


1529 


1453739 


1453954 


635639 


635424 


613 


1530 


1454658 


1454753 


634720 


634625 


1587 


1531 


1455780 


1457495 


633598 


631883 


1586 


1532 


1458373 


1458516 


631005 


630862 


1208 


1533 


1460859 


1461371 


628519 


628007 


1585 


1534 


1461343 


1461726 


628035 


627652 


1207 


1535 


1462494 


1463108 


626884 


626270 


1584 


1536 


1463105 


1464283 


626273 


625095 


1910 


1537 


1464255 


1466492 


625123 


622886 


1583 


153B 


1466599 


1467609 


622779 


621769 


1206 


1539 


1467655 


1467744 


621723 


621634 


248 


1540 


1467769 


1467906 


621609 


621472 


249 


1541 


1467891 


1468676 


621487 


620702 


1582 


1542 


1468498 


1469019 


620880 


620359 


1205 


1543 


1469265 


1470533 


620113 


618845 


979 


1544 


1470609 


1471790 


618769 


617588 


1581 


1545 


1471812 


1471937 


617566 


617441 


1580 


1546 


1471870 


1472673 


617508 


616705 


250 


1547 


1474731 


1474928 


614647 


614450 


1579 


1548 


1475072 


1475983 


614306 


613395 


1909 


1549 


1477107 


1477574 


612271 


611804 


980 


1550 


1477584 


1479029 


611794 


610349 


1578 


1551 


1479030 


1479884 


610348 


609494 


1577 


1552 


1480088 


1480873 


609290 


608505 


614 


1553 


1480960 


1481781 


608418 


607597 


1204 


1554 


1481753 


1481869 


607625 


607509 


1908 


1555 


1482049 


1482780 


607329 


606598 


1203 


1556 


1484422 


1486413 


604956 


602965 


251 


1557 


1486448 


1488211 


60293C 


601167 


615 


1558 


1488252 


I 148930? 


t 601 12S 


» 60007C 


> 1202 


155S 


> 1489411 


} 1490151 


f 599961 


599221 


252 


156C 


) 1490211 


149075: 


} 59916" 


f 598625 


i 981 
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V 
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1561 I 


1490896 I 


1491087 


598482 


598291 


253 


1562 


1491222 


1491395 


598156 


597983 


1576 


1563 


1491406 


1491738 


597972 


597640 


1201 


1564 


1491692 


1492225 


597686 


597153 


1907 


1565 


1492222 


1492431 


597156 


596947 


1200 


1566 


1492428 


1493000 


596950 


596378 


1575 


1567 


1493037 


1493573 


596341 


595805 


1574 


1568 


1493631 


1494593 


595747 


594785 


1573 


1569 


1494613 


1495560 


594765 


593818 


1199 


1570 


1495557 


1496564 


593821 


592814 


1572 


1571 


1496677 


1497216 


592701 


592162 


1198 


1572 


1497231 


1497902 


592147 


591476 


1571 


1573 


1498015 


1498506 


591363 


590872 


1197 


1574 


1499893 


1500954 


589485 


588424 


1196 


1575 


1500975 


1501334 


588403 


588044 


982 


1576 


1501234 


1501755 


588144 


587623 


254 


1577 


1501752 


1502747 


587626 


586631 


983 


1578 


1502782 


1504029 


586596 


585349 


255 


1579 


1503705 


1503881 


585673 


585497 


1570 


1580 


1506454 


, 1507683 


582924 


581695 


256 


1581 


1507680 


| 1508369 


581698 


581009 


984 


1582 


I 1508513 


j 1509250 


580865 


580128 


616 


1583 


f 1509284 


I 1511584 


580094 
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1155 


1856 


1805911 


j 1806657 


283467 


282721 


1154 


1857 


1806654 


! 1807073 


282724 


282305 


1516 


1858 


1807161 


I 1808084 


282217 


281294 


1041 


1859 


1808249 


[ 1808404 


281129 


280974 


664 


1860 


1808394 


i 1808819 


280984 


280559 


1515 


1861 


1808985 


1811618 


280393 


277760 


1042 


1862 


1811744 


1812487 


277634 


276891 


665 


1865 


1812516 


\\ 181351C 


) 27686C 


) 275868 


t 1868 


1864 


[ 181335C 


I 181355C 


) 27602S 


> 27582£ 


I 1043 


1865 


> 181363* 


\\ 181405' 


} 27574( 


D 27532* 


I 1514 


186( 


5 1814141 


I 181464' 


I 27523' 


7 27473' 


i 1867 
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1814559 


1814648 


274819 


274730 


1044 


1 ODO 


1814829 


1815962 


274549 


273416 


1045 


I OD3 


1815959 


1817002 


273419 


272376 


666 


1870 


1816999 


1817745 


272379 


271633 


295 


1871 


1817756 


1818715 


271622 


270663 


667 


1872 


1819570 


1819776 


269808 


269602 


1153 


1R73 


1820187 


1820936 


269191 


268442 


1513 


1874 


1820961 


1821659 


268417 


267719 


1512 


187*? 

1 o / J 


1821659 


1821841 


267719 


267537 


1866 


lO/O 


1822105 


1823073 


267273 


266305 


296 


1877 


1823702 


1823782 


265676 


265596 


1865 


1878 


1 823857 


1824675 


265521 


264703 


297 


187Q 


1824662 


1825624 


264716 


263754 


1864 


1 aan 

lOOU 


1 825648 


1826151 


263730 


263227 


298 


Iftftt 

1 OO 1 


1826226 


1826504 


263152 


262874 


1511 


188? 


1826572 


1826886 


262806 


262492 


299 


1883 


1826859 


1827470 


262519 


261908 


1046 
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1827563 

1 w f W W W 


1828408 


261815 


260970 


1863 


1 OOu 


1 828493 


1829698 


260885 


259680 
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1829731 


1830558 


259647 


258820 
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1887 


1830621 


1831115 


258757 


258263 


1510 
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1831076 
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1831645 


258302 


257733 


1862 
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1831699 


1832772 
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256601 


255669 
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1833706 

1 Uv^ # w w 


1834158 


255672 


255220 


1152 


18Q9 


1 8341 55 


1834856 


255223 


254522 


1509 
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1834992 


1835603 


254386 


253775 


1047 


18Q4 


1835581 


1836201 


253797 


253177 


302 


1895 


1836239 


1837111 


253139 


252267 
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1896 


1837108 


1838508 


25227C 


25087C 


1151 


1897 


1838515 


1839846 


25086C 


( 249532 


1150 


189€ 


\ 1839845 


\ 1842821 


24953* 
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| 244105 
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1901 


1845241 1 


1845942 


244137 


243436 


1149 


1902 


1845932 


1846168 


243446 


243210 


671 


1903 


1846267 


1847184 


243111 


242194 


1148 


1904 


1847191 I 


1848111 


242187 


241267 


1147 


1905 


1848117 


1849664 


241261 


239714 


1506 


1906 


1853437 


1853742 


235941 


235636 


1146 


1907 


1853826 


1853894 


235552 


235484 


1048 


1908 


1853933 


1854607 


235445 


234771 


1861 


1909 


1854612 


1855832 


234766 


233546 


1505 


1910 


1855928 


1857586 


233450 


231792 


1860 


1911 


1857656 


1858012 


231722 


231366 


672 


1912 


1858017 


1859300 


231361 


230078 


1504 


1913 


1859380 


1859607 


229998 


229771 


1145 


1914 


1859695 


1860141 


229683 


229237 


1144 


1915 


1860556 


1860741 


228822 


228637 


1143 


1916 


1860814 


1862100 


228564 


227278 


1142 


1917 


1862097 


1862900 


227281 


226478 


1503 


1918 


1862902 


1863786 


226476 


225592 


1141 


1919 


1863783 


1864895 


225595 


224483 


1502 


1920 


1865656 


1866711 


223722 


222667 


304 


1921 


1866693 


| 1867223 


222685 


222155 


1049 


1922 


1867473 


1868666 


221905 


220712 


1050 


1923 


1868696 


1869637 


220682 


219741 


673 


1924 


1869643 


| 1870143 


219735 


219235 


305 


1925 


1870833 


1871861 


218545 


217517 


1051 


1926 


1872015 


j 1872557 


217363 


216821 


1052 


1927 


1872533 


1872811 


216845 


216567 


674 


1928 


1872808 


| 1873179 


216570 


216199 


306 


192S 


1873176 


1873442 


216202 


215936 


1053 


193C 


) 1873439 


1873735 


21593S 


> 215643 


675 


1931 


1873732 


1874181 


215646 


\ 21519*3 


' 307 


1935 


> 187416S 
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' 21520S 


> 214841 


1054 


1931 
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7 21330" 
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1935 


1876465 I 


1876995 


212913 


212383 


308 


1936 


1876992 


1877561 


212386 


211817 


1056 


1937 


1877558 


1878838 


211820 


210540 


677 


1938 


1878843 


1879835 


210535 


209543 


1057 


1939 


1879832 


1880263 


209546 


209115 


678 


1940 


1880264 


1880797 


209114 ' 


208581 


1859 


1941 


1880784 


1881278 


208594 


208100 


1501 


1942 


1881271 


1881759 


208107 


207619 


1140 


1943 


1881790 


1882272 


207588 


207106 


1139 


1944 


1882334 


1883542 


207044 


205836 


679 


1945 


1883543 


1884076 


205835 


205302 


680 


1946 


1884157 


1885149 


205221 


204229 


309 


1947 


1885281 


1886627 


204097 


202751 


1058 


1948 


1886671 


1887270 


202707 


202108 


310 


1949 


1887267 


1887560 


202111 


201818 


1500 


1950 


1887544 


1888218 


201834 


201160 


1138 


1951 


1888724 


1890025 


200654 


199353 


681 


1952 


1890006 


1890557 


199372 


198821 


1499 


1953 


1890634 


1894026 


198744 


195352 


311 


1954 


1894318 


1894365 


195060 


195013 


312 


1955 


1894442 


1895158 


194936 


194220 


682 


1956 


1895222 


1895692 


194156 


193686 


1858 


1957 


1895730 


1896284 


193648 


193094 


1498 
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1896330 


1896818 


193048 


192560 


1497 


1959 


1896886 


1897806 


192492 


191572 


313 


1960 


1897803 


1898744 


191575 


190634 


1496 


1961 


1898830 


1899255 


190548 


190123 


1137 


1962 


1899309 


1900178 


190069 


189200 


1059 


1963 


1900171 


1900881 


189207 


188497 


1136 


1964 


1901205 


1901720 


188173 


187658 


1495 


1965 


1901783 


1902706 


187595 


186672 


683 


1966 


1902746 


1903273 


186632 


186105 
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186101 


184944 
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184947 
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176832 
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316 
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13/ / 
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1913589 


176457 
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i y /o 
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1494 
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174991 


174566 1 
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1914882 


1916204 


174496 


173174 I 


1492 
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1916252 


1916479 


173126 


172899 I 


688 
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iyo<£ 


1916521 


1917351 


172857 


172027 I 


317 


i yoo 


1917310 


1917879 


172068 


171499 


1132 


1 QftA 

i yo*t 


1918215 

1 0 1 vie. 1 w 


1918709 


171163 


170669 


1061 


iyoo 


1918693 


1920390 


170685 


168988 


1131 


i yoo 


1 920429 

I C7 C- \J *T £. »y 


1921331 


168949 


168047 


1491 


iyt>/ 


1921407 


1923065 


167971 


166313 


1490 


i yoo 


1923377 


1923970 


166001 


165408 


1856 


1 QQQ 

i yt>y 


1Q23967 


1924317 


165411 


165061 


1130 


iyyu 


1 924478 


1926250 


| 164900 


163128 


689 


1 QQ1 

i yy i 


1 926252 


1926566 


163126 


162812 


I 1062 


1QQ9 


1 926707 


1929025 


162671 


160353 


"j 690 


1 QQQ 

iyyo 


i 1 929037 


1930491 


160341 


158887 


1129 




1 930573 


1930920 


158805 


158458 


j 318 


1QQR 

iyyo 


1930917 


1931588 


158461 


157790 


1063 


i yyo 


1931535 


1932002 


157843 


157376 


| 1489 


1997 


1932193 


1932927 


157185 


156451 


j 319 


1998 


1932928 


1933236 


15645C 


156142 


j 1128 


199S 


1933306 


, 1933578 


156075 


S 15580C 


» 320 


200C 


) 1933671 


1934051 


15570* 


r 155327 


1064 


2001 


193402* 


> 1935735 


i 155345 


) 15364C 


I 1127 


2005 


I 1935745 


5 193665C 


) 15363J 


J 15272* 


J 1126 
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2003 


1936888 


1937835 


152490 


151543 


1125 


2004 


1937965 


1939305 


151413 


150073 


11241 


2005 


1941378 


1941863 


148000 


147515 


1065) 


2006 


1942184 


1942507 


147194 


146871 


691 


2007 


1942618 


1944576 


146760 


144802 


1123 


2008 


1944729 


1945865 


144649 


143513 


1488 


2009 


1945993 


1946349 


143385 


143029 


1122 


2010 


1947328 


1948446 


142050 


140932 


321 


2011 


1948368 


1949834 


141010 


139544 


1066 


2012 


1949788 


1951875 


139590 


137503 


1121 


2013 


1951825 


1953192 


137553 


136186 


322 


2014 


1953189 


1954478 


136189 


134900 


1067 


2015 


1954540 


1955208 


134838 


134170 


323| 


2016 


1955253 


1957394 


134125 


131984 


1068 | 


2017 


1957397 


1958206 


131981 


131172 


1855 


2018 


1958454 


1958975 


130924 


130403 


1487 


2019 


1959384 


1959980 


129994 


129398 


1486 


2020 


1959997 


1960209 


129381 


129169 


1120 


2021 


1961911 


1965690 


127467 


123688 


1119 


2022 


1962226 


1962360 


127152 


127018 


324 


2023 


1964567 


1964629 


124811 


124749 


692 


2024 


1965873 


1966658 


123505 


122720 


1069| 


2025 


1966899 


1969403 


122479 


119975 


1070 


2026 


1969396 


1970652 


119982 


118726 


325 


2027 


1970804 


1971262 


118574 


118116 


693 


2028 


1971328 


1971672 


118050 


117706 


326 


2029 


1971682 


1972395 


117696 


116983 


327 


2030 


1972493 


1973851 


116885 


115527 


694 


2031 


1974299 


1975357 


115079 


114021 


1854 


2032 


1975695 


1977017 


113683 


112361 


1071 


2033 


1976971 


1977399 


112407 


111979 


1118 


2034 


1977396 


1977704 


111982 


111674 


1485 


2035 


197781S 


197840C 


I 11155S 


I 11097S 


1484 


2036 


1978391 

i 


1978993 


\ 110981 


110385 


i 1853 
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2037 


1978966 


1979769 


110412 


109609 


1117 


2038 


1979866 


1980489 


109512 


108889 


328 


2039 


1980484 


1980942 


108894 


108436 


1116 


2040 


1980946 


1981878 


108432 


107500 


1115 


2041 


1981986 


1982897 


107392 


106481 


1072 


2042 


1982894 


1983307 


106484 


106071 


695 


2043 


1983573 


1984325 


105805 


105053 


1483 


2044 


1984369 


1985724 


105009 


103654 


1114 


2045 


1 985942 


1987522 


103436 


101856 


696 


2046 


1987535 


1988848 


101843 


100530 


1852 


2047 


1988883 


1989671 


100495 


99707 


1482 


2048 


1989712 


1990701 


99666 


98677 


1113 


2049 


1991043 


1992029 


98335 


97349 


1481 


2050 


1992178 


1993323 


97200 


96055 


1112 


2051 


1993320 


1993928 


96058 


95450 


1480 


2052 


1993956 


1994684 


95422 


94694 


1479 


2053 


1994681 


1995694 


94697 


93684 


1851 


2054 


1995731 


1997062 


93647 


92316 


1850 


2055 


1997062 


1999713 


92316 


89665 


1111 


2056 


1999710 


2001092 


89668 


88286 


1478 


2057 


2001233 


2003020 


88145 


86358 


1849 


2058 


2003136 


2003711 


86242 


85667 


1073 


2059 


2003696 


2004217 


85682 


85161 


697 


2060 


2004220 


2004576 


85158 


84802 


1110 


2061 


2004890 


2004943 


84488 


84435 


698 


2062 


2005188 


2006615 


84190 


82763 


1477 


2063 


2006536 


2009136 


82842 


80242 


329 


2064 


2009133 


2010641 


! 80245 


78737 


1074 


2065 


2010697 


2012013 


78681 


77365 


330 


2066 


2012072 


2012314 


77306 


, 77064 


699 


2061 


2012311 


2012514 


[ 77061 


t 76864 


[ 1109 


206? 


I 2012715 


> 2013575 


I 7666* 


> 7580C 


I 1476 


206< 


) 201360$ 


) 2014661 


7576' 


) 74711 


1 1475 


207( 


) 201452! 


> 2015561 


J 7485; 


3 7381 ( 


) 1108 
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2071 


2015632 


2016564 


73746 


72814 


1107 


2072 


2016684 


2017421 


72694 


71957 


1075 


2073 


2017378 


2018802 


72000 


70576 


331 


2074 


2019182 


2019406 


70196 


69972 


1848 


2075 


2019763 


2020425 


69615 


68953 


1106 


2076 


2020435 


2021076 


68943 


68302 


1105 


2077 


2021157 


2021522 


68221 


67856 


1076 


2078 


2021495 


2022214 


67883 


67164 


700 


2079 


2022269 


2023111 


67109 


66267 


701 


2080 


2025340 


2025417 


64038 


63961 


332 


2081 


2028631 


2028912 


60747 


60466 


333 


2082 


2028914 


2029489 


60464 


59889 


702 


2083 


2029483 


2030094 


59895 


59284 


1104 


2084 


2030142 


2031023 


59236 


58355 


1474 


2085 


2031138 


2032727 


58240 


56651 


1077 


2086 


2032734 


2033420 


56644 


55958 


1473 


2087 


2033501 


2034466 


55877 


54912 


703 


2088 


2034330 


2035610 


55048 


53768 


1078 


2089 


2035637 


2036254 


53741 


53124 


704 


2090 


2036331 


2036594 


53047 


52784 


1079 


2091 


2036609 


2037244 


52769 


52134 


705 


2092 


2037290 


2038219 


52088 


51159 


706 


2093 


2038219 


2039394 


51159 


49984 


334 


2094 


2039429 


2040040 


49949 


49338 


707 


2095 


2039994 


2040326 


49384 


49052 


1080 


2096 


2040316 


2040816 


49062 


48562 


1103 


2097 


2040797 


2041732 


48581 


47646 


1847 


2098 


2043010 


2044203 


46368 


45175 


1102 


2099 


2044340 


2045170 


45038 


44208 


708 


2100 


2045127 


2046032 


44251 


43346 


1472 


2101 


2046077 


204739S 


43301 


41979 


709 


2102 


2047406 


204778C 


} 41972 


! 41598 


710 


2105 


I 2047777 


204831 C 


\ 41601 


41065 


; 1101 


21 G< 


I 204832C 


) 204909$ 


) 4105$ 


J 4027$ 


) 1100 
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2049471 
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Z lUO 
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37478 
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2051888 

6UJ 1 Www 


2052298 


37490 
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910Q 


2052295 
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2053014 


37083 


36364 


335 


91 in 


20531 25 


2053190 


36253 


36188 


1082 
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2055992 

C W w 0 w w £■ 


2057146 


33386 


32232 


1846 


9119 
Z \ 1 z 


2057204 

tW W / Cm VT 


2057467 


32174 


31911 


1845 


91 11 


2057477 


2058655 


31901 


30723 


1844 


91 1 A 


20*587 42 


2059149 


30636 


30229 


1098 


Zl 1 0 


90*50110 


2059501 


30068 


29877 


713 


91 1 A 
Zl ID 


9059560 

£.WWj W WW 


2060801 


29818 


28577 


1083 


Z I 1 / 


9060819 


2061598 


28559 


27780 


714 


91 1 ft 
Z 1 ID 


2061501 

£UU 1 ww » 


2061911 


27877 


27467 


1084 


91 1 Q 

z 1 1 y 


2061997 

£.wW 1 ws/ ' 


2062446 


27381 


26932 


1097 


91 90 
Z 1 cXi 


2062448 


2062966 


26930 


26412 


1843 


91 91 
Z 1 Z \ 


2062966 


; 2063607 


26412 


25771 


1096 


*>1 99 

Zl zz 


9063612 


2064214 


25766 


25164 


1842 


91 Ol 
Z 1 ZO 


2064280 


2065428 


25098 


23950 


1095 


9l9d 
Z 1 


2065471 


2066778 


23907 


22600 


1094 


91 9t* 
Z 1 ZD 


9066863 
tuooouo 


2067558 


22515 


21820 


336 


91 9ft 
Z I ZD 


2067623 

t.wU f w C w 


2068384 


21755 


20994 


715 


9197 
Z I z / 


2068384 

fcwwOww** 


2069838 


20994 


19540 


337 


91 9ft 
Z I ZO 


9060828 


2070184 


19550 


19194 


1841 


01 90 

zi zy 


90701 80 


2070728 


19189 


18650 


1471 


91 in 

Z lOU 


9070778 


2071599 


18600 


17779 


1093 


9111 


2071722 


2072069 


17656 


17309 


1085 


91 19 
ZlOZ 


9079066 


2072986 


17312 


16392 


716 


2133 


2073002 


2073490 


16376 


15888 


717 


2134 


2073534 


2073737 


15844 


15641 


1470 


2135 


2074012 


2075424 


15366 


13954 


338 


2136 


2075557 


2076162 


13821 


13216 


339 


2137 


20761 9S 


> 207641 1 


1317S 


I 1296*; 


' 1092 


2138 


\ 207652? 


\ 207695$ 


I 1285C 


) 1241$ 


\ 1086 
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95/ 



Z 100 


9076986 


2077663 


12392 


11715 


718 


01 Af\ 


9077703 

4U 111 wli 


20781 52 


11675 


11226 


719 


91 A1 


9078164 


2078964 


11214 


10414 


1091 




2079001 


2080026 


10377 


9352 


1090 


91 At 


2080319 


2082169 


9059 


7209 


720 


91 AA 


2082376 


2082897 


7002 


6481 


340 


91 AS 


9082919 


2083284 


6459 


6094 


1089 


2146 


2083288 


2084007 


6090 


5371 


1088 


2147 


2084057 


2085316 


5321 


4062 


1840 


2148 


2085470 


2087110 


3908 


2268 


721 


2149 


2087216 


2088568 


2162 


810 


1839 


2150 


2088670 


2088921 


708 


457 


341 


2151 


2088905 


2089378 


473 


0 


722 



iz&v&mtt^ (1) ~(2i5i) (Dumfrhtt&m-z. os^stt&o 1 
^mmm-ei*. z<D£7%mm*. (1) - (2151) frh* 

[0 10 4] 
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/wMtm^Y 4i, 343-722. 724-1086 

, 1088-1468, 1470 — 1837^3^^" 1839-2157) J t L 
[0 10 5] 

[0 10 6] 

Rm5eRj&K£oT£j&$fr&DNAR^Jte> ^J^^ii^^i^o - 

AE?!l^ ^ODNABByiJi: 9 9. 9% 10 0 0ia&£ilx-& 

[0 10 7] 



2003-3072003 




, 4^^:11^2-3 4 1, 3 4 3~7 2 2> 7 2 4-1 0 8 6, 1 0 8 8 
-1 4 6 8, 1 4 7 0~1 8 3 7i3J:D f 1 8 3 9~2157h LTH£$*l&« 

mztttzT^y mum <o wm^wft* * * - fermp 

- 1 5 0 0 7 fcL-C^ffc^ttfc^H^OTh ermococcus kodak 
ar a ens i s KOD 1 W J AWz&ttiZ®WtWM& £V*K>^ 

^J£^lt$*tfc:£3&l£?>T hermococcus kodakaraensi 

s KODiosa^^sa^m^^-^i-^^^^^^^^^^ 0 

[0 10 8] 

8UO»lB^*v>-C, *f&9Itt> BB^J#^-1 * fcli 1 0 8 7 fcjF**L&Em*f 
[0 10 9] 
[0 110] 

, ffifcfcfler*-***, fct>»8**l'**h\ 4>*< fc*>»l 0*^ V* 

■^h\ 4?fc< fck^Jl 5** WfK, 4>£< fct«l20Ji^^K, 4**< 
fo&3 0**V*^K> 4?&< ti>%)4 0^^ V*f-K> 4?&< ^^^50^ 
Y\ ttl 0 0^WfKt*orU<, *fctt*&6, ooo^^v 
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[0 111] 

LT»<#V** VsJ-^K*v^o -7°7^^-(i> »*L<*±. 

, 4?fc< fc^^Jl 5**V*^h\ 7**l'**-b\ 4>&< fc* 

0*? ti>^}3 0** ^4<fc"(>ft40^^V 

< fcfcjft5 0*? V*^K> ftl 0 0J2? V*fKl?*oTt> X < 

[0 112] 

(2 15 1) OV^WT^WJ (@fi^ij#^2~3 4 1, 3 4 3 -7 2 2 
724-1086. 1088-1468, 1470-1837 fcilfl 8 3 9 

-2157) z^-rztfv^zf^vzmm-tZo *»w©#v^k^ 

CttfflSn^i, Mx.«^ ^O^U^7°f KO, Hi s**\ HA^, 

(EP A 3 9 4, 8 2 7 ^f:»^;Traunec 
kerfc. Nature. 3 31*. 84-86 (1 9 8 8)), 
[0 113] 

2 15 1) ©VvffLtfxDT 3 /mSB^J (@e^>J#-t 2-341, 343-722. 
7 2 4- 1 0 8 6, 1 0 8 8- 1 4 6 8, 1 4 7 0-1 8 3 7**^1 8 3 9- 
2 15 7) <Z>^fc< fcfe 3T5/BftBByiJ*^tr^7 p ^K5^f-«rft«'t*o 
•7 1**7* xfh-7'i:L-Cfi$ti4#^ »JL<«> ^^^^ 
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ijjp 2 0 0 2 - 3 1 9 0 1 1 ^ ^- v 1 99/ 

t$>mi o ot^ ymie^j^#^>o «t osv>isd^#^tt^v^ 0 

[0 114] 

W$Z>* V/^RO- LT5e^£*l£ Geysenf), Proc 

. Natl. Acad. Sci. USA 81:3998-4002 (1983 

LT£*$*U&o *SSE*f*W<S'&*±, ^Rr*W»^-ttlfe^ 

[0 115] 

=M#& 0 ($J;Ui\ Houghten, Proc. Natl. Acad. Sci 
. USA 8 2:5 1 3 1 - 5 1 3 5 (1 9 8 5) *^M<DZ.to £*U±$fcfc 
. flWBBHM, 6 3 1, 2 1 l-3-fc«Btt$;h.&) o 
[0 116] 

2£«Efci3V»-C»i, ttURtt^trh-^ il#3T^7m^ ffiL<li> 
< tti, &%<£*> 5, &%<£*> 6^ 'Pta < t 7 T 5 /SSBB^J*^*. «t 
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flSFt L<&. 4>ft< 8. 4>ft< 9. ^<H10, ^<H11 
. ^<H12, ^<H13, 4>ft< fcfc 1 4> 4>ft< fcfc 1 5. 4?ft< 
^<H25> ^4<fcU0, ^ft < t i> 4 0 . 'J?%<ti> 5 0 

<7) ffi <^@e^ij **tr o ftftisctt^ ^y-fttz itim&x. t? b - ^z^m-r&ft* 

tv>^i;^7°f- KJ*. 4>ft< t<b 1 0. 1 5, 20, 25. 30. 35. 40. 
45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 9 5tfzitl 

o o r 5 swmM<r>&2"z$>z>o s h^&mmmm-t tv^».tt^tf b 

#4iT?RI^$^^;mtti^b-^ ££^2. 3. 4. 5J2LhS>£*iS>tf>JftK 

iSV^T. IK^i:ttfi$Wo (^J;U£. Wi 1 s on^>. Ce 1 1 
371767-778 (1984) ;Sutcliffe<b. Science 
2191660-666 (198 3) £#M<0^£) 0 
[0 117] 

totWilLH^o ($lxJ;£. Sutcliffe?) (mm) ; W i 1 s 
onh (ttTffl) ; Chowk. Proc. Natl. Acad. Sci. USA 
82:910-914; is J: rf B i t t 1 e <b. J. Gen. Virol. 6 
6:2347-2354 (198 5) Z^m<7)Zk) 0 ft* L^ftfeWM*- ^ b 
- 7(2:. *9MB#-eM^ $ *Lfcfc«Ktt*- Vf b - 7\ ft mz Ztib OftftJRtt 
xlff-^2o, 3o, 40, 5 o&±0#«iO&*^:b-£ 1^± 
O^JKtt^eb-y^tr^U^y^Kli, ^t'JT^W^S (Wil^ T 

l± (^<tU^2 57Vi) . iO^V^^f-K(i^-WTftL-eli^$*L 

t#& 0 l*u 8~i o^o^-r^ftT^ym^^tr^^^^b-^. 
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[0 118] 

S u t c 1 i f f e <b, mm ; W i 1 s o n h, ftUjfeiVB i t t 
\ eh, J . Gen. Virol. , 6612347-2354 (1985) £ 

h^vT-> (h ema c y a n i n) (KLH) 

K^c*-r;v (mbs) o i^^i; v^-^ffl^r^-v 1 ; r^^$ttt#^o 

, ^l^^y^- KS^ti^^'J 7g^7°f K<0V^-f tt^*fflV^T> #!lx.ii\ J. 
7 ;vy 3 > (mi 0 0 a« g<7>^-/^ Ki fvTti^r^ V > ZTfyu 4 V 

^y^- Ktfflv»4EL I S A7y-b / f l-i *) *£tti Stuff & c %>&LfzW)%!}&&V> 
[0 119] 
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A, IgE, IgG, IgM) <D7£-%Vmyttzl*Ztit><D%ffi- (CHU C 
H2, CH3, * tz\$%tLh<D&^<r>mfr&t>^&&VZ:*ih<DUfr) , fc&v* 
li7;vy< > Mx.7;V7^ > (tfiRf^ 1 9 9 9^3 J3 2 S^f^*ia#l^ 
f£5, 8 7 6, 9 6 9#, I?WW#lt^O 4 1 3 6 2 2f, ££^1 9 9 8^ 
6|16H^fi#^f 5, 7 6 6, 8 8 3 tL«b(i, fflitlUo 

ov>-C^$tLTV^ 0 EP 394, 827 ;Traunecker<b 

.Nature, 331:84-86 (1988) «r»^to JU&OPtS* 
*«StfiaKOft|«^OJiai$*Lfc3|jtl±, I g Gi/:liFc77^>f«± 

HFcRnS^-ht sft#3*Lfcift« (fUx.ii\ -fVv^JV) fcov> 

T^SE^tLTt m*-&> PCmiWO9 6/2 2 0 2 4*5i^WO9 9/0 
4 8 13 Z^mozt) o I g 4 KafrfrfcasH-*** vX;V7 <f 

^JftW^fcaC-fcrtWHStLfco #!l*-J£\ Fountoulakis?), J. B 
iochem. , 27013958-3964 (1995) *&m<DZ.£o ±JB 

( THAJ ) ^^ttzity^yV (flag) iiLTlWojWS^ta* 
x.<b*i, M$ tif:*'' J ^T'f K^tffi^ i iMStlSl tH^= #Ux.(f, J a 
n k n e c h t h K X oTfafcS hJWW&**-e»a$*L**SSttil 
&?>s-S?%<DmB*ffiU*'%ffil l Z~t& (Janknecht 199 1, 

Proc. Natl. Acad. Sci. USA 88:8972-897) 0 
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-f;vx^fflv>T^^tt/cfflH^'b<7)»mt?(i. Ni 2 + - hi;ni^m-r*'n 
[0 12 0] 

* - * K# t & a^x. D N A5H\ ^m^^lfflfl^* ^ $ tl& Itx. D N A 

£ v>W8Ltf&3£t & &.%o<Dr; a d n a 4> -e £ ©Eca*^***?**"*" & MS 

^yADNA^OW^^tiitS, 1)5 0 kb, 2 5kb, 5kb 
, 4kb, 3kb> 2kb, lkb, 0. 5kbifcli0. lkbif)^^ 

^vttKEwmfia. s&fc- rm«$*L^J ^m^, «x.i*. cdn 

[0 12 1] 

gUO^WK^T, *H^t±. *1 iZ&n&Aitt^ (1) ~ (2 15 1) 
(SB?iJ#-5§- 2-341, 343-722, 7 2 4- 1 0 8 6, 1088-146 
8, 1470-1837, jSiO* 1839-215 7 

'j?%< ti> ioot^ smun) owm-frh %zm*. os^$tL*^*< 1 

[0 12 2] 
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wwmmK&^x, ^1 K&tf&m.&i-^ (D - (2151) 

(SB^IJS^- 2-341. 3 4 3-7 2 2, 724-1086. 1088-146 
8. 1470-1837, &£Zf 1839-215 7t^&&^£ «)^$tt^, 
'J?*<t& lo<7)T5 ^mie^J) <7)@B?iJ^£>&£i£J: *)jliR£;ft&^&< & 1 

[0 12 3] 

SU<7)^®k&^t, *fP^i*. mi^&tf&mitt^ (1) ~ (2 1 5 1) 

(SB?0#^ 2-341, 343-722. 724-1086. 1088-146 
8, 1470-1837. ££^1839-215 7 & ^>fi *3 

[0 12 4] 

bb^ijo^^^^ < ^ *> 1 oo^it^s^-r^xfi ; 3) ±mm$iZfrtzmMt 

, L<«±2o<0«**feti-e-*L«r«x.*«i*-e*0#*o ««W>ft£(±ffi|B| 

4>ft< i:^*5;6 0 'J?%<£i>m7 0 0*1S. < t i>ms 0 0i& 

S. < 9 0 Oli, <H^1 0 0 0M> 4>£ <t^200 
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[0 12 5] 
[0 12 6] 

Tk-pyrF^fl$cNo. 25> No. 27*ASW-YI^fl^*2(tol^l?# 
1 

1 -9- > T^V i ig«Sfc3ml i «J (No. 25, No. 27^-5^ > 
\ 

0.8XASW+80mM CaC12 200j£ U *Ji-C30min»1t 

\ 

PUC118/DS. pUC118/DD^3^gra^t> 2fc±-t?lh#tt 
([^— if >y;v£2o-fo 0 Control^tiTE buffer Sr^fitllx.*:) 

1 

85"C, 45s"Cheat shock 
1 

7X-h-ei0min#fi 
I 

Ura— ASIT-AA«E#«*tMSP* (PyrF+J*£*a&) 
I 

Ura— ASW-AA@#^«l-e^« 

ibtL^^tLib^P^^^^o uCt, JifBASW (KXM 

7k) <r>mj&a&TF<0 :ixAX?i7K (Artificial sea water (ASW)) 

(/I/; : NaCl 20g ; MgCl 2 ■ 6H 2 0 3g ; MgS0 4 • 7H 2 0 6g ; (NH4) 2 S0 4 lg ; NaHC0 3 0.2g 

I GaClv • 2H 2 0 0. 3g ; KC1 0. 5g ; NaBr 0. 05g ; SrCl 2 • 6H 2 0 0. 02g ; £ X U f Fe(NH 
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^2 0 0 2 -3 1 9 0 1 1 • ^ ^-v: 106/ 

4 ) ^O-V^ O.Olgo o 

[0 12 7] 
[0 12 8] 

l)|(f$t<l^7 0°C> £fbK#f L<te&8 0°C. ^ot^lL<t^90 
[0 12 9] 

[0 13 0] 

L^mMmmj-te^x, z<Dmm&£.mi*. MBWktfem.mx&*), £ w 

lUliThermococcus kodakaraensis KODlt 
[0 13 1] 

^liv^iW^v^, *%W<D*-y Hi. 3) ±ffi»£M£*^*SC£ 
[0 13 2] 

J^TtC ^^^lci3V^-ClWJ^^tt/iT h ermococcus kodaka 
r a e n s i s K O D 1 $cO^V AIE^ijK^ ;ft/rv>*: lcov>TC7>|& 
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[0 13 3] 

<£>^-fe#D N A l4£5£-e* * o D N A or^JiTK^^^^ 3 ^ 
C&o KOD lft^ii2a<7)i«14tX h >^^>^^^ ? #^Eb, CL tcflf 
w?* Kki-^ikJcJ; f)^<ktTv^ 0 Mi:io"C, ni:^J75 > 

[0 13 4] 

o v> t 0 WMtt) 

^f&W#f* K 0 D 1 *<7) glutamate dehydrogenase ( 
GDH) <W2S£iiCT, jHSf»Wffi*^>^^K^«aW44*tt*l&ab^o 

K*±*M: * 9 LTV* < £ &9! Lfc„ K O D 
1 flcrt Ofci&SH&'e'&Jfc $ tLTt G D H ti 6 4#fl*3t fc^" U IS WfcfiH£4r*rro 
-^k GDHifiBf t*ilt*±k U«»**fc»frett, ^»GDH 
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'j/n-xi, 5 -r'J>f*Wy7-t' (Rub i s co) Ji^T^M 

&o Rub i s c ott*S|Lh^*'b^*^«Ei-*** , X?* , J^ *0*^3fcA«i 

4^i:fi«fliRub i s c o ^^rt^v^#x.t>tLT§^, ^l&TO 
£>tiKOD lirtC^tSSi^tt^Rub i s c o«t^ii:!:ll 
ILfc, ZftWM (T k-R u b i s c o) l±Vt^<DR u b i s c o tit&LX 

fcoTk-Rubisc o i&m&MK *) , WJ^^v^fSl 0* 

[0 13 5] 

^kod i*ft3is«#oa:flBHijfi*we>^wL-c*i). *ft&<&»&i£8M* 

;H>7>X7x7-fe* (Tk-MGMT) a^ffctL&o Tk-MGMTt^<7) 
(AdaC) 0£##jt*Jfc*M-*^ T k — MGMT (Cli <* — 
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[0 13 6] 

DNABf/t<^4ETNfc*o &K&mti&t. £r&tm-eim<, IBt^DNA*^ 
^DNA'f'J tf**5?3RS*tTV**o **WffeliKODll*©DNA 

^ ^_^f (ROD DNA#'J^7-t*) <Dmi%fflffi%fT^ 

\&$t%mfn t stm t -c d n a o^js&a^ai < ^ r^dna^ & tt* t ft 

^i^BWiUo KODltODNA^'J^-b^fflv^h, 

KOD DNA^'J>7-^3' —5' -x* V % Z VT t?f£&&£c3c 

/SRtBS»* • i t ifl-C § fco *%Wm h&ZhKKOD D N A # 

, ; ^^^^^iti:J: 89, PCR^<7)^^^tL^mii*i^PP 

tt*^«F«±**> TKOD-P 1 u s-J ^fAfclt±#W»), SfcL 
ife Technologies/GIBCO BRLtti!) TP 1 a t i n 
um TM pf x DNA p o 1 yme r a s ej J:lt^#M^$tL 
T v> £ o «j£*l&W# & *i * K K O D DNA#^5- • X$M# 

[0 13 7] 

tv^„ DNA'J **-fe*ti 2 OODN ASfjt<0^?:^$*^RE^Mt> 
4> * o fife*** fettffl 3 *vr v>* 

$SS^7T-vS*^^^^A,^^^II<, yp^S: KOD 
I^DNA'^-b' (Tk-Lig) (i3 1 0 0 t)^t^DN 
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se-pairing) ##lfekW*$K > 3' *3ft»cWLTtt|fe**tt**t^ 
jfoWg-Cfcofc^ 5' *«lcMLTfi$M#^^ s -H"^-t^J^t^o - 
^^^^tt^^DNA 1 i g a s e l*ffcfc»#W*4fc < ^ 1^**3^ 

(snps) (D^mm^mimn^^o m^mmmmtLxa, r> 

'fVKZKM.biL&a (1-4) m&*WWt&a-T<7~lfttzimikfcfc 

&4fc^Wfftt3t£ | K<b#*fcL'Cv»&o -fe/nn — x^^-f-vfcEfcft* £ (1-4 
[0 13 8] 

(T h e r mo c o c c u s k o d a k a r a e n s i s KODlW 

, ^ftOo^o^w<^lt^fMfflft^fc^Wt»*Wfe^b-ci^o KOD 

ii14if*#lc41ttv^o ;oJ:7^ffOU, #»WtfettKODl 
t^T-V Ailf ^I*^> c: i: C L/Co KOD 1 f W7-V Att 2 , 0 7 6, 1 3 
8^ft*b^k&!9. f»i(»i»tfiV>ti©"C*9fc (*»I0 4 0%JJIT) o 

[0 13 9] 
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*MWf ^.utt^So DNA chipKii ffimift«fcT§&»Mfi\ P r o 

[0 14 0] 

K O D 1 <DY J A tL&Mc^-ii, JJlT<Z)i 2 $ tt^> J: 7 K#tf£K *> 

(fztJUf, Sambrook, J. et al. Molecular Clo 
ning'.A Laboratory Manual, 3rd Ed. Co 
Id Spring Harbor Laboratory Press, .Co 
Id Spring Ha r b o r, NY, US A (2 0 0 1) ;Ausube 
1 , F. et al., Short protocols in molec 
ular biology, 4th ed. John Wiley&Son 
s, NJ, USA (1999) ;Ausubel, F. , et al. , Cur 
rent Protocols in Molecular Biology, 
John Wiley&Sons,NJ, USA (1988) ; ±m>mm. *k 

*^3H5> Mmt^mA (1998) ;mmmmm, mmmmum^yf. m 

Kit^m A (1997) *,Lewin Genes VII, Oxford U 
niversity Press, Oxford, UK (2 00 0) £*?) fcffi 

Sambrook, J. et al. Molecular Cloning: A 
Laboratory Manual, 3rd Ed. Cold Spr 
ing Harbor Laboratory Press, Cold Spr 
Lag Harbor, NY, USA (2001) jFrank T. ,et 
c. : . , Thermophiles (ArchaealA Laborator 
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y Manual 3), Cold Spring Harbor Labor 
atory Press, Cold Spring Harbor, NY, US 

a ( 1 9 9 5) ; %m-x%5, Btiit^ mm^> k^*> mikmm ( 1 9 

82) ;Me thods in Enzymo 1 ogyv'J- X\ A c a d e m 
i c Press; ^MWIZ, lHJH^S^ £<fc^*lg3J8u Mmt^A 

(1998) ; nmmmm. mm.m^tixm^yf, ymit^mx (1997) 

;Lengeler, J.et a 1 . Biology of the Pro 
karyotes, Blackwell Science, Oxford, UK 
(1 9 9 8) ;Lewin Genes VIU Oxford Univer 
s i t y Press, Oxford, UK (2000) * t*) fcB***LTV> 

[0 14 1] 

mmmztifc^ warn*. \>xr<r>mzttt>h 0 *2^ib«§*l&«* ( 
i) ^jw6*tL*aMs? (jar, jmbt-id d) (iw«^t^ 

[0 14 2] 

[^ 2 ] Thermococcus kodakaraensis KOD1 
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i±5liE# 2003-3072003 



12 0 0 2 -3 1 9 0 1 1 ^ 264/ 

K&^L ; Ltt, DNAM, ft!**, 4£® K mMir h *° V ^ -f^~ K £tf L ; D 

; Ftt**i/*^ Kites, ft»£H«i-a#i;^:/^KfcjFL J H(«S£St 

[0 14 3] 
[0 14 4] 

[0 14 5] 
[0 14 6] 
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(KOD - l*fcO»fe#DNAO»IS) 
KOD-lt^ Appl. Environ. Microbiol. _6_ 
1 (1 2) , 4559-4566 (1994) K|B«c<7> 0. 5X2216-7'J 
(2 2 1 6 7'J> "fu ~-7s \ 18. 7 g/L> PIPES 3. 
4 8g/L, CaCl 2 - H20 0. 7 2 5 g/L, 0. 4 mL 0.2% 
Vf^V>, 4 7 5mLAX?f7jc (N a C 1 2 8. 16 g/L, KC1 0 
. 7 g/L. MgC 1 2 • 6 H 2 O 5. 5 g/L, MgS0 4 • 7H 2 0 
6. 9 g/L) , H@7jt5 00 mL. pH7. 0) 1, 000ml \ZWSL 

*^t«L. ISI^-CrtflE* 0. lKg/cm2ti#Lfc 0 8 
5±ltCtl 4I^W**L^o **«i»fl«*-?*»U 
^o&^iOWttfrfcfc^ofco #**T8L (ftl, 0 0 0ml) 

£10, OOOrpm-ClO .1 £ K£ «9 *#Sr0iRUfco 

[0 14 7] 

#f>ti?tI#lgS:10ml<DA^ (5 0mM Tris-HCK 50m 
M EDTA. pH8. 0) KJRfcU (8, OOOrpm, 5#H, 

4°C) HJ:i9*m^> 3ml<7)l 5%y 3f^^tfA»:ISU 37€tcT 
3 0 #M«fi&, 1 % N - 7 * i; )V*y)V rr -> > %i£trAMWL 3 m 1 £«] Ltz a 
Z<Dmz-£t>iZ5. 4 gO&lfc-fev^Afcim Omg/ra 1 OMify-)A 
V#^3 0 0 M 1 U 55, OOOrpm, 16 fl#fik 1 8 VKXMM'bfr 

-;WSttHC£ OII^^-^^ASrlSg*^, TEM (10mM Tr i s-HC 
1 (pH8. 0) , 0. ImM EDTA) K#L"C--#j8tfrU MfDNA 

[0 14 8] 
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StLfcKffi-fc^a * b^^SejiM^otga^lfee £*LfcJ: 19 4 0 0- 
5 0 0 b p OgjfJtOSS^J^jg^ titto i OgB^fetti, lMbp^^if 
1 5 0 0 Offlfrofco ^^fefcZfrtzm^T^y^^^XnyT J Vt1fo-fZ> 

#>£o -e^tlx ^SB^Jr'-^^^f^ffv^ ^-7°> U — f-f >^7 I/- A £ 
igLT;f-y3> (a n n o t a t i o n) *fi-otz 0 J: 0 SMSfflKtiJSlTO 

[0 14 9] 

<7)^> tt<?)S$ O 9 >f ^7 V - Ifeo iCTIi, 2-3 k b p<7)8ff>T-* 

^ts-f^T, \ Kv>f 7*7 V-&£V s m2 0 k b p <D X 77-/7^7^*1 

[0 15 0] 

it. Applied Biosyst e m s frblftMZIX&M'W&tfc^lSi&m^ 
fz 0 ZZX\ SB^J^b5eti> 400-500b pOm^IB^iJ^llj 1 5 0 0 0 OiM/ 
1Mb pt#& «fc "9 Kft^fZo mftLlZ^ A77-77'f7*7 , J -<*>5fc38 v 3^ if 
>W?\\$kfe* ^firoTto ctLti^lli^/ 6 0&±K?iJifee1-&iM|: 

[0 15 1] 

OiVAi:^Lt^4^iOf-^) £ r «fe > 7* )V L T 3r * v 7* £ ffl a£> £ f^t * 

^ToTto £<0fi*fc % SV^ijt^P)^-S A 7 7-V^7 7*7 V -©*«E^Jt'-^ 
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^-vl 267/ 



> fO^rt y •ffcmW'r y"/ (sequence gap) tWV?, t t*Z<D 

Physical gap) tVfJZ 0 -<^S^ y 7*M&b2>f?Mli, LA- 
PC R £ ^coifipS^ J: m&*@5?iJ;rfe£& J: o T^to dtLHJ; 0 , 

Ltz Q 

[0 15 2] 

HlZgH, WMt*~ ? <Vfflj&X*%T<>tz 0 t-^>'J-7V>^7V-A (ORF 
) «^imf)07yf-y3>l:fifo^o roMtli, Hidden 

Ma r k o v^T^l" (HMM) ^^Interpolated Marko 
v^e-r^V (GLIMMER) £ t'<D7°ujf? A *m^2> £ t J: >) 0 R F<Dmfc 
ifr^fzo ^<Dm*. #^<7)0RFOBLAST, B LASTXioi XfF AST 

Zft-ofz (Fraser C. M. , Res Microbiol., 151, 
79-84 (2000) ;Fraser C. M. et a 1 . , , Na t u r 
e, 4 0 6, 7 9 9-8 0 3 (2 0 0 0) ;Ne 1 son et al.,Na 
t Biotechnol., 18, 1049-1054 (2000) ;Kaw 
arabayasi Y. et a 1 . , DNA Res., 6,83-101, 
145-222 (1999) & £*£#BB) 0 
[0 15 3] 

&±<D <t ? k l T8«g l tzmmmmm^m-^ 1 (ie?ij#^ k 3 4 2 & ± # 

7 2 3 {i-7°v^ («fe >X) §JL @£?!!#-5§- 1087. 1 4 6 9^^1^1 8 3 81^ 

>r?-* (r>^-fe>*) ii) K^£*L&@s?ij-e&o£o 

[0 15 4] 

^-e, &mfc=f-v>T smwMZv? y ^xtdnas i s, blast, 

iJiO'CLUSTAL W£f£fflLT, EMBL, PDB^iW-^^C 
*° V^f K07 5/ m@S^iJ Oft^ffll^tt^ffl $tL/;Ci^^ -5- *L <b <7)# 
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mfcfromteimfe (infer) Sttfc (±|B*2 £#H5) 0 
[0 15 5] 

T. kodakaraensis KODliS «k Tf*:<Dffl&m^ V ? mHWgM (ASW-YT) 

$tzi*r<y m&G&j&igm (asw-aa) t» -e 8 5 r fca&tfSfc&frF 

t?Jff*L/io ASW-YT^il^ 25feKmRL (ASWXO 

. 8) fctOi:, 5. 0 g/L-f-;*, fx^ h 9^ K 5. 0g/LM;-/h 
fei^O. 2 g/L«^7C^ (pH6. 6) £#tr 0 ASW«OT<7) 
fc*3 J? ! NaCl 20g ; MgCl 2 • 6H 2 0 3g ; MgS0 4 • 7H 2 0 6g ; (NH4) 2 S0 4 lg ; Na 

HC0 3 0.2g ; CaCl 2 • 2H 2 0 0.3g ; KC1 0.5g ; NaBr 0.05g ; SrCl 2 • 6H 2 0 0.02g ; £ 
.fctfFeOO^) ^x>i O.Olgo ASW-AA^ttii, 0. 8XASWK5. 0m 
l/LWolf ejStiCT (0. 5g MnSO 4 -2H 2 O;0. lg 
CoCl 2 ;0. lg ZnS04 ; 0. Olg CuSO 4 -5H 2 O;0. 
Olg A1K (SO4) 2 ; 0. Olg H3BO3 ;^i^0. Olg N 
aMo0 4 • 2H 2 0&1 L^K^tt) , 5. Om 1 /L<D\£9 5 >m&m (\>\ 
T<OXM*&m) . 2 om<DT<ym (2 5 Omg ^7^ > • HC l ; 7 5 
mgT9-> ; l 2 5mgW-> • HC 1 ; 10 OmgTW^ • H 2 
O ; 5 0mg7X^7^>f ; 5 Omg^? r/, 2 0 Omg^^ 5 >^ ; 
2 0 0mg^*'Jy>; 10 OmgtW/ • HC 1 - H20; lOOmg-fV 
D ^»; 100mgU^v>; lOOmg'Jy^-HCl ; 75mg^ftx 
y ; 7 5mg7xx;i/77X> ; 1 2 Smgyn'J >; 75mg-b'J>; 100 
mg*l/*-> ; 75mgb'J7'f77>; 1 0 Omgf ; iJi^s Om 

g^y>*l L ^f>m:0. 2 g/L«E*7C* ( P HI±NaOHt6 

. QfclMELfc) fcffi^Lfc (Robb, F. T. , and 

A. R. Place. 1 9 9 5. Media for Thermop 
hiles, p. 1 6 7- 1 6 8. In F. T. Robb and 
A. R. Place (ed.) Archeal a laborato 
ry manual— The rraoph i 1 e s. Cold Spring 
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Harbor Press, Cold Spring Harbor, N. 
Y. ) o '^tjSCt, 5-FOA (flljbtt*, ^Ex B*) S3 J: ~> A- 

(#&A> SCjst, B#) *ASW-AAJ$*i:, R o b b Kmm.Zti2> X o 

SW-AA, ASW-AAW~?:fflv^: 0 ^icfOliff ^jl^ff^i;, 5 
. 0%Na 2 S • 9H 2 0£\ VifXV (1. Omg/L) Wfe 

7&*4r<**t-einx.^o yv-f^M^ i. 0% (w/v) y;v7^f > ( 

Ge 1 r i t e) (ffljfeKX) £3jn;lT, J#«L&. ffiffTcStiS J: 5 . 0%Na 
2 S • 9 H 2 Ommcottfr 2 . 0ml /L'fn^7 -f K$8Fifc ( 1 0 g N a 
2 S • 9H 2 Oi3«fc£>'3. 0gOi^7cf/l 5ml) -CSftS-grfco 
m$S§L<D*f-^>/* («^^ (Tabai Espec) ;*:&) 4»*e8 

[0 15 6] 

D N A^— 1^60 fztb K^.m LtzE. c o 1 iftt*5DH5 ali, LB« 
(Sambrook, J., and D. Russel. 2001. 
Molecular cloning! a laboratory manu 
a 1 , 3rd edn. Cold Spring Harbor Pres 
s, Cold Spring Harbor, N. Y. ) X)V—f->X^ 
*U -€-LT5 0 ^ g/m 1 7>tfv"; > «rjK«^j6 Lfco 
[0 15 7] 

(UVJ&ffC<Z>gg*fN& 33 J: 5 -POAWte^ftWiiiSi) 
T. kodakaraens i sKODl i± , 2 . 0 L^ASW-AAfl^igife T* 3 9 B# IS) *? *) 
Lfc„ if^Ht (6, OOOXg, 3 0#) -C^t^o J^T 

<7)^m*Wt%.1&?- * >s*Ki3\<*TW&.t& Kfro tz 0 6 0ml tf>ASW4»K 

ffi?SL(3/10.0ff) > ^LTl!MycD-g|$ (10ml) t^^y 

v^tcAtLTto mwL%&t>, zommyd* 1 5w$:^ 2 0 cmcosg 

MI-C3l«l3flrl^W (0f>\ 3 0#\ 6 0# N 9 0#£ J: Xf 1 2 0#) UVJ&StLfco 
TVa-h (2 0 0// 1 ) 0. 7 5%5-FOA^#trASW-AA7°l/- 
?^>/Hfc*gjfcte (Pyr~) ^H#:£ K^tVf^^'J-- 
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yfLtZo %hfrtz^mfc<Dmm*im-$-Z>tzib\Zl 0 ^ g/m l ^v^£-^ 
»l:I^^M^5-F0Am^V^ASW-AA7'V- h^iCltL 
[0 15 8] 

5-FOA»14^n^-£^tU ASW-YT^^tf-e^tfCo if^g 
L£«£ 2 B^ASW-AA^Jgifc^tM >-^^- h Lt^7 v;K7)#J2s 
SMC, 5 ^ g/m 1 isfrZmnLfzfrt L&v> A S W- 

a Am^m^KmitmmLx, ft%mw ? ^^(ommm^^m^tzo 

[0 15 9] 

T. kodakaraensis KOD 1 & £ ^O^^OitlflMffi 
t/SrJ^T^J: d izWWLLtzo A S W- Y Tm^M^X 2 0 B#P^# t 

> 3t^g|-e£PR (6, OOOXg, 30 53*) U -?"U1/1 0 0 0 #3t<^T 
riton X-100^0. 1 %#tr 5 0 mM Tris-HCl (pH7. 
5) *X"SBLtz 0 *>fyntl 0^W?I^. ifrk^fll (3, 0 0 OXg 

> 20^) &<D±m%i$m%mm%!]t Lxm^tz 0 ty^zmm.*^ i o- 

Rad Protein Assay System (Bio-Rad, Her 
cules, CA, USA) £fflv\ t LT V */fomTfr~? 5 > £ffiV>T& 

[0 16 0] 

^-n^v>-5' -*/^^7x-hf^^^y7--(f (OMPdecase, PyrF) 
fSttf±> ^-n^-^>-5' -*/^7x-h (OMP) W)'Jv'>-5' - 
^^^7x-f (UMP) ^OgE&fcfiSfc-*-* 2 8 5 nm-C«g^( 
De 2 85 = 1.380 M - W 1) * — f & d £ £ X o T&5e Lfc (Beckwith, J 

. R. , A. B.Pardee, R. Austrian, and F. Jacob. 1962. Coordination of the s 
ynthesis of the enzymes in the pyrimidine pathway of E. coli. J. Mol. Bio 
i- 5: 618-634.) 0 T^-Wrl^te, ^ilmlt, lOOmM Tr i s 
• KC i (pH8. 6) > 1. 5mM MgC 1 2 ^ 0. 12 5 mM OMP, 
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[0 16 1] 

tnf>l^*i;^>5>77i9- *r (OPRTase, PyrE) fgttii. 2 
9 5 nmT^n^>m^^^Jg^^ilJ^-r^i^ trio TT^-fe-f tfco p 
y r E+flc^fc <ommV ^y'^ZWfc-tZt R)SIfOMP<7)fiSttOMP 
7* 2; - K J: & j£$£ft |fc # ^ * v Mfc * #lt Lfctf*Uf*fcfcv\> OMPf 
fc—tffgttfct, T. kodakaraensis JC^»t* O P R TT~ tfi&ffcJ: 

^it^f,, OPRTT— IffSttti, 3,670 M - W l<*>De295*C1!fct&fc 

1"&o pyrF #3&9!#kl;J\ 2,520 M - lcm- 1 ODe295*CH$&*JI#' 

f)0MP^«H-^-U o iORS«r, Tris-HCl (pH 8.6), 1.5 
mM MgCl 2 , 0.125 mM *n-^>^, |$|fflMffi^£ X EflL.6 mM 5-***'; **v 
;^*n^7x- h (PRPP) £rg-t> 1 m 1 U^^X^-otZo ^OPRPP^i 
^v^77t^i^i{^+77'Lf;^a^'y h't'fcl&^K 8 5°C-C1 O^W^flt 

fltWlt^, PRPPO^Jn^J: OTOt/io A 2 9 

[0 16 2] 

(d n Amtte x xmm&&) 

-SM^DNAi^li, Sambrook and. R u s s e UCflBfRS fi 
2> XoKfr-otz (Sambrook, J., and D. Russel. 2001. Molecular cloning: a 1 
aboratory manual, 3rd edn. Cold Spring Harbor Press, ColdSpring Harbor, 
N. Y.) o T. kodakaraensis WADNAIi, ±M<DX o tzM£MLtz 0 PCR 
f±, KOD-Plus- (M&m, JzBL. B*) SrDNA^V ^ 9— tffc fOB^-CfTo 

TPCRtCioTJii|6L7tDNA79^^ > Hi, T4^rt-t* (m#^) KJ: 

mm^ hmxLfz 0 rifu-Ts r)vmM$mi&<o d n a -7 ^ ^ > h £ mix u 
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L-T G F X PCR DNAfei t^Gel Band Purification Kit (Amersham Ph 
armacia Biotech, Uppsala, Sweden) "T^^Lfco ^ KDNAfi, Qiagen Pla 

smid Kits (Qiagen, Hilden, Germany) &JBv*TJ|MSt Ltz a D N A@fi?iJ&5£fi, 
A B I PRISM^7 Xf^e Tfr 3 1 0 0 * -V If 9 V -E?llft56fll(Appl i 

ed Biosystems, Foster City, CA, USA) £rffl\/>T?r o fc 0 
[0 1 6 3 J 
(p UDTU itfp UDT2<7)fi) 

2 0011^^-pUDTl (BBJflfHy 2 1 58) 43 J: p U D T 2 (BB^J 
#■§•2 1 5 9) *x T. kodakaraensis fcjslt*. i/>V)l>? 

K*£SLfco »Ht±&T<3fc*5l)T»*So Tk-p y rF^tfDNA77^ 
>h (6 7 6 bp) ^T^^7^-TK1-DUR/TK1-DUF» 
TT. kodakaraensis KO D 1 $V A DN A7> £>3MI Lfz I 

TK1-DUR/IK1-DUF I 5' -GGGCAIATGGAGGAGAGCAGGCTCATTCTGGCG-3 , (Mffltt 2 
16 0) /5' -CTGAGGGGGTGTTTGACTTTCAA-3 ' (@B^J#-^2 16 1), iitTl 
#§R?IJWU Nd e HfUffiSr^fo 
[0 16 4] 

Mfc7° (1 3 0 b p) «U 7" 9 -7-TK2-DPR/TK2-DPF-CiiiliI 
L-tz : 

TK2-DPR/TK2-DPF : 5' -GGGCT^CAGCCGCMCGCGCATTTTGCTCACCCGAAAA-3 ' 
#■^2 16 2) /5' -GGGCA3MQCATCACCTTTTTAACGGCCCTCTCCAAGAG-3 ' (@e?iJ#-^ 
2 16 3) „ dC!T*T^##@B^It±> Ps t IiSi^Nde I Sflfc * -£ 
"To 

[0 16 5] 

^7 5 7^ S$Dfc:/n*-*-p y r F^lfiJ^pUC 1 1 8 4»K 

■y-X?u--y?L?z 0 %btifz7°9X$ pUD (3, 9 4 4) fcffe£L 

/Co Tk-trpE ©ffiB7 5^ ^ h (788 bp) .U1T (D7°*7 <i ~? — TK3-DTR/TK3-D 

TH3- DTR/TK3-DTF : 5' -GGGGCATGCGGTGGCTT CGTTGGCTACGTCTCCTACG-3 ' (WM 
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#-t 2 164) /5" -GGGmmGTTCGGGGCTCCGGTTAGTGTTCCCGCCG-3 ' QSffim^ 2 
16 5), T^#^Se^!j(i, Sphl&itF Pst I<^g|tf£ £^*i^*i7jrro ov^% 
i^L^r, p UDt S p h IUXXfT s t»'lgLT, pUDTl£ (4 7 3 

2 b p) ntz 0 

[0 16 6] 

p UDT 2 £fSH1-&*:*M'. Tk-trpE & £^7^ ^'Hit^^tf 7 v 

^ > h (2 2 2 3 b p) ^^T<7D-7*7-f v--TK4-DT2R/TK4-DT2F^fflv^T*ii!i5 
Lfc : 

TK4-DT2R/TK4-DT2F : 5' -GGGGTCGACCGGG TCTGGCGAGGGCAATGAGGGAC-3 ' (@£?ij 
#^•2 16 6) /5' -GGGGAATI£GGTTATAGTGTTCGGAACGACCTTCACTC-3 ' (@g?iJ#-5§- 
2 16 7), T$t#£@2?ijl±, -etL-TtLS a 1 I J: L^E c o R 

1") o £*i&ov>t\ p UC 1 1 9 a 1 I&XVE c o r I^fi-e-9"7'^ 

n-^>^t^ 0 #^tL/c-7°7X5 Kt±. P UT4 (5, 3 4 0 bp) 
fco p UDfiP v u i i -erMbu ov>T?p y r FiJ i^otsi^n*-^- 
«J*(1104bp) h&iMLfco pUDT2 (6,012 bp) ii. p 

UT4ft(7)I^«$^77^ > Tk-tr pEWifS a c I §|S 

[0 16 7] 

T. kodakaraensis K&tf &1foWi^k<Dtz)b<D%m.'%k'D N A "7 
7^>Mi, PCRtpUDT2$-f>7'V-htLtlIL, ^LTT2fn 

[0 16 8] 

(T. kodakaraensis Off^K$E^) Methanococcus 
v o 1 t a e P S<Dtztb(Dm.ikii)l'v*7 2*& (Bertani, G., and L. Baresi. 
1987. Genetic transformation in the methanogen Methanococcus voltae PS. J 
.Bacterid. 169:2730-2738.) T. kodakaraensi s 05£f?i&#l 
(Dtz&bbZ&^cLfZo T. kodakaraensis KU25{±, ASW-Y TWl^HlX 1 2 B# 
Htf£*U ^LT«£. 3m 1 rnx^^^ii^f^'e^L(17,000 X 
g, 5:frh 2 0 0 /u I <DMn&3%:%&mWL ( *;Vy^A*ft>i'J>iitO 
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ra^tfcl^m^^^tt^^i6^KH2P04?:^-^^v>0.8xa:^ASW4 ] <7)8 OmM 
CaC 1 2 ) (1/1 5mm) ^KWmmLfzo Zti*, 3 0^7jc_L^$t# 
Ltz 0 ov^\ S/igODNA^TEifWIU -T ti£^<0)i^fj&«l;L 
fee * LT«&7k_t-e 1 B#HK >^r^- h U 4 5 56HB) 8 5 °CT^v 

fflm*. 2 0mlOASW-AAlMWt\ 9 9 v^^ftTt2 ifrft^ 
f It P y r +f S»^X ^ ') - - > / tl- LT^l Lf: 0 ov^T, COfflU 
fl&S:, '>5'>;H:^!fe^ASW-AA7'l/- h^m^^if, -t It 8 5 *C 
T?5-8 B'f h LfCo f#<b*L£P y r 3 P C R£ i IT 

D I G - D N A «fc O^fcti 3=- y b (Boehr inger Mannhe im, Mannhe im, K -f 

[0 16 91 

o 

[0 17 0] 

(KOD lOil) 
±lwiM:K0D - 1M1IU: 0 
[0 17 11 

±^0 <t ^ f ^ L K 0 D - 1 ftli, ASW-AAT«U: a d<DW* 
, KOD-lflctt, ^^7yiH:J:oti|It^ 0 
[0 17 2J 
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-->^i3«£ crafeMT^cff t> i t K % h o 
[0 17 31 

[0 17 41 

KlBm&%d : 2 . K O D sH V ^ 9 — tf (3€#l&) 0 . 5^1; 

1 0XKOD* 5 'J^7- MfSmm (Mm®) 5. 0^1|25mM MgCl 2 
4. 0^1; dNTPl^ll 4. O^tl ;20pmol/^ir9>f7-l 
0. 5/£ 1 ; 2 Opmo 1/^ 1 "/9>f*r-2 0. 5 ^ 1 ; M®tK 3 7. 

o^ l ;,«^^o. 5/z i 0 -^MiSri^%^mT^^iS^^fofc : 9 

6°C2^ ; 96t3 0#\ 5 5t3#. 7 2 V 3 0#£ 3 0 * ;V ; 7 2 <C 

£33^0 

[0 17 51 
[0 17 61 







JBRISSM* 1 




C aC 1 2 


+ 


+ 


+ 


DN A 


TE»fr« 


PUDT2 


p U DT 2 


5 *> )l> 

igRl 




it® 


mm 


T/C 




1 2/1 2 


5/1 2 


I8T/C 




1 7/2 4 
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PyrF+tt) ZMVfc-f&o 
[0 17 7] 

[0 17 8] 

[0 17 9] 

W#L<?>m&'<? LXm 2 KTjiirX 7 WDNA^L i n e a r D 

NA*mW:Ltz 0 Linear D NAf*. 2 IZ&^Tftm Ltz p UD T 

[0 18 0] 

(KOD 1 

[0 18 1] 

III^KOD- l^mit^Vv^A&^J: Uinear DNA^ffl^ 
t«»U; 0 fi^fS^L^KOD- 1$U±. ASW-AAT«Lf; 0 -<7> 
UK KOD-ltfi, ^JVtzX-oXigm-f&o 
[0 18 2] 

-^KOD-l*^ff!#^T^/m^#^itb«xilV^io ffl^^T^ 

iMiif # ? fif fc> Cl t K & & o 
[0 18 3] 

/;aa--|30--PCRl3j:(;tf>7Dy hfrffivmmLtz 0 -eo^is- 
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[0 18 4] 
[0 18 5] 



[0 18 6] 











C a C 1 2 


+ 


+ 


+ 


DN A 




Linear D 
N A 


Linear D 
N A 


mm i 




mm 


mm 


T/C 




7/1 2 


0/1 2 


*&t/c : 




7/2 4 



^^t>, PyrF+t) Zl^M-f&o 
[0 18 7] 

[0 18 8] 

^tc-etL^^^ < t & 5 o o*i*ro&*u£, %&±<Dm^-v?-r7- 
4 >rm.ni)mfr, mMmz&%< tuoo oMf^^ait ^2 o%m± 
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0 0 2 -3 1 9 0 1 1' ^ ^-v ! 278/ 

ffcffl L * -^t- -f > ^aafc-CWU < t i> 5 0 0 1ftZL< 

[0 18 9] 

jt^f ^oitf^ (ft x. (i\ S£^J#-f - 395 (b'jyi>77>y>^ 

^^rtf o £ -r iwi c £ ? & * -^x y rmmzfto Z t &X § tz a 

[0 19 0] 

^vf^-y^i >jr$m*ft^tzo z:<Dmg:m%m3Kmto pudti mm 

#-f-2 15 8) ii±MOJ:? ic^t/io 
[0 19 1] 

(KOD 1 <Dmm) 

[0 19 2] 

(^s? «t ij*@iw]ift&mx.) 

IMLfcKOD- l^^b^v^.A&KJ: ^SCIz^t/Co IMl^: 
KOD-lftt, ASW-AAX^mLtZo Z<Dm, KOD-lttli, 

[0 19 3] 

-^K0D-l^«rff^^T$y^#^Hffi£^v^i o $rS£&7^ 
[0 19 4] 
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[0 19 5] 
[0 19 6] 
[0 19 7] 

[^5] ^V^^^nx^-z^-Hi^st^^-^T"^ ^flag 



cats] ^^^u^p^^-A-ic^-sjgfe^-y^^ >mm 











CaC 1 2 


+ 


+ 


+ 


DNA 




pUDT 1 


p U DT 1 








mm 


T/C 




1 /9 6 


2/9 6 






3/1 92 



PyrF+t) £3:i*"t&o 
[0 19 8] 

[0 19 9] 



*IE#2 003-3072003 



2002-319011 ^ v : 280/ 

[0 2 0 0] 
[0 2 0 1] 

(H»iJ7 : dna>; ifjft^oi&a) 

ATP^ttDNA'J Jf--£*E scherichia coli \HX^M^ 

DNA'JM («ilf, Wm^rl 1 3 1) OE?iJ ±SB7 7-y**n 
-><Dy?y* y h LT2ii©DNA'J #>--fe*ri- K^i*<7)7 9^^ 

> ClfrSrpUC 1 8&-*fAL£ 0 #A75^^>' h <DZ ? KSB^J 

pET21a (Novagen) CJfXIT, ^7X5 KfcfciSLfco 
[0 2 0 2] 

±ffi<0-7°9^ 5 KSrIv»TE scherichia coli BL21(D 
E 3 ) #*j&*tef!W-*o fcB5H" & T > e y i; >#te^S?*E8Wfc£ T > fef y V > 
(50/ig/ml) ^tt^NZCYM^i (1%NZ7Va 0. 5% N 
aCU 0. o. I%*f5/E 0. 2%MgS0 4 • 

7H 2 0 (pH7) ) K&mL, 3 7°CT'0D 6 6 0^0- 3 £ & & S T»igF# I, 
, ^T^y7 p ne;i/- J 8-D-ft* ,, 7^Mf7yyK (IPTG> 0. 1 
mM) «:*JDU $ «b 3 7 *CT»J&* fflW&&ifrk#HI 

m®mfr*®*&u ^70^1 o^roswa**-*,, 

[0 2 0 3] 

H^r&te^ A77-vDNAOHindII I *<b*^#e>*Lfctt»*f^ffl 
£ -frfcifc, * T if n - 7, ^;i/m^cat» U DNA75^>b *>^»J£o 
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HioTSlJ^^tL^ (R o s s i , Rf>, (1 9 9 7) Nu 
cleic Acids Research, 25 (11) 12106-21 
13 JOde 1 1, M. h, (1 9 9 6) Virology 221:12 
0-129;Sriskanda, V. h, (1998) Nucleic 
Acids Research, 26 (20) : 4 6 1 8-4 6 2 5 ; Ta k 
ahashi, M. h, (1 9 8 4) The Journal of Bi 
ological Chemistry, 259 (16) 110041-10 

0 4 7) £#M<£>«I t) o 

[0 2 0 4] 

{mm 8 : mmM7kmmm<7)mjL& x zmw) 

^M^i-a^T'ab^o W)Sl^HC00- + NAD+«C02 +NADH 
"C^^tt^o --T\ NAD (-n-^VT ^ KT-T-Vv^ ^ Vrt^ K ; 
iiNADH) (i. m^il7C^^4CM-^i-^)M^0 1o-e*^o 
[0 2 0 5] 

MJ^TK^^ttfi. $lx.(£\ t^##tltNADP+ (3 4 0 nm 
. e = 6. 2 2 X 1 0 3) > f1-)V}£*u?y (6 0 0 nm, e = l. 13X 

1 0 4) > t fcMy*>y/H£ Jruyy (6 0 5 nm. e = l. 47X104) 
*m^xmfc%*lZ> (Andreesen, J. R. h (1974) J. 
Bacteriol., 120 : 6-14) 0 

[0 2 0 6] 

[0 2 0 7] 
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[0 2 0 8] 

HlftTfcitim (Be^iJ#-^ 305, 673, 1050 43 itF 1051) £ E s c h 
e r i c h i a c o 1 i rt^3&m$-£&£ae>lc N l^T<om^nMLtz 0 Zti 

v^Titiiilt, ^9^KpET2 1a (+) (Nov a gen) tctfALT, ^ 
9^5KpET2 1a/f d hAB£#£ 0 d<^-7°9^^ K&ffiv>TE s c h e 
richia coli B L 2 1 (D E 3 ) tt£3&9fK& Lfco 
[0 2 0 9] 

wst^rvtr^wwtt^jwetftflc^rvei/v^ (so^g/mi) 

ffSNZCYM^i (l%NZTrA 0. 5% NaCK 0. 5%^f-X 
h-xdf.x, o. l%*f^E 0. 2%MgS04 • 7H20 (pH7) ) \Z 
Ml, 37t:-eOD 6 6 0 t&*0. 4 £T*ig*U ^NV/n^ 

-p-D—f-*tf?9 V MyJ v K (I PTG, 0. 1 mM) £»U $ S> 

[0 2 10] 

iO«»*i8[*J«BttWc*«*®tt«r«ife (Andreesen, J. R. 
h (1974) J. Bacteriol. , 120:6-14) K&o T 

asgufct^*, aiUMc^ffx^tt^e^tL^o 9 or 

[0211] 

(mmm 9 : jewmig- p-w^is -to 

5-^U3'>^-fe*t:{^£(f, p-yfru v^--tr\ p-lfjjr Y s sjr— 
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[0 2 12] 

-•^(Dy ? h-X (^>a-^-|j-D-**7^fvK) £ £ * 
[0 2 13] 

^TOS^i, p-ITytYis ^—tfWU /? - D - iSy * h v K£Me## L 
[0 2 14] 

±7&<DmiMMbmw.e>j?m*m^x p-t?v (mm-^-i 122) 

fc»i&$*fco ffimL^T>evi;>jB-ttB^$sm^^T>ei/v> (so^g 

/ml) mnNZCYM^* (l%NZrrA 0. 5% NaCK 0 
. 5%^-* h-x^r*. 0. I%*f5/^ 0. 2%MgS04 • 7H20 ( 
pH7) ) £g«U 3 7t"COD6 6 0#0. 5t:^it^iU &v>TM 
V 7'n - ^ - D -f t #7 ^ f e 7 / y K (IPTG, 0. 1 mM) Zffi 
JnU 7'CC*&S££»HiaLfco mm&~T8i. IBfl&fcSto 5MtfcJ:»)ia 

JR. L . j@ Wft^a £ J: «9 L > C tt £ ?f J9?$£^#Bft & £ <h K X *) RT^tt®^ 
£@J|XU 5*C3 O^WfcjfilLfe, 

*';;V7S KW«5C*tt (SDS-PAGE) ^MZtitzfr 
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^M<D^> K^ffi $ i Kti I P T G <&INM&<OI$ra & Hiiin L 
[0 2 15] 

-hffiO^a t^K^-Sr^ffi tt*^<7) p -7V ^— t? (OglSjf'ffc^Wtt 
SfSrlfcftLfco **SttOS0^&Hov^T(±^ Pisani, F. M. ^ E 
ur. J. Biochem. , 187, 321-328 (1990) 

[0 2 16] 

*&m<op-7WS'y~ IfOSIpHil^fco KJSt±, 5^/ 
m 1 £^*>#®ai8rifc<t>-e2. 8 mM p N p - /? -tt)V=i J y K**R 
t LT 7 5 0 C"e^ML/io ttfflLfc««ifctty Vith'J^Aiift (pH6~ 

s) , ?^>n&ffim ( P H4~6) , frvmrnmrn (phs~9) , rv^y 
mmwL (ph 8. 5~i o) -e&o£ (T^-^^^-r) 0 cottfii, 

[0 2 17] 

^wo^-^yai/^-^MaajKiiPi^o b$u. s^g/ 

ml£^tr5 0 mM'J^th'J^Alil (pH 6. 5)*T?2. 8 m 

$ -r) e £ <7>m$ki*, *§tm oj9-^3-> y-^m 1 o o °c nMStsjg & 

5. 7 5°C (l/T*10-3 = 2. 8 7) ^jS-dt^M^^-fbLTV^ 
it^Ufeo S:k=Ae-E/RT (£-T\ k }i£J£itjg5£lk EfifStt 
^jr^;v^-, Rtt*C#5£&> Tli^fil, AlifllJSH^-C**) 
^^T{ii6^>i:, 2 5~7 5lC<7)Iit1iE=5 3. 4 k J /m o 1 "Cab *) > 
•etT7 5~ 1 0 0'€O|EHTii:E= 1 7. 7 kj/mo 

[0 2 18] 

^■Se^O /? -it V rr v ^— If O*fc5fcjfetefcPK<fc 0 JifBl&N-fc 9 0 °C * ti 1 



ffifE# 2003-3072003 



12 0 0 2-3 1 9 0 1 1 ^ ^-v! 285/ 

oomt^>^a^-Mf;f, mmmm, mmi. s^g/mi* 

#t>50 mMT/itf^Alit ( P H 6. 5)4^2. 8 mM p 
Np-^-^I/nt^/yK^ift LT8 OX^XM^Ltz (r-?7F2-f) o 

io^{±> ^§&m<Dp-rv 3->^-a j , 9 or^i^i o o°ck&^x, 

[0 2 19] 

$^<7)^-^'J 3y ^-t'Oif #Itt^i^/; 0 2. 8 raMO#iiI 
KMir&ffint:, 5 ^ g/m 1 5 0 mM'J^fth'J^Aii 

f£ (pH 6. 5) tt»t?8 0 o CTiI0^t7^i:C:^ N ^HWO^-^U a->^— If 

[0 2 2 0] 

CtLf,4oofii: ttOR£IItt^> 3. 0/<g/mlOi|O, 0. 
2 8 mM~5. 6 mMO^OfcJf fc*f--*-*i&ttfc«|j£ LT#fc £ i 31 

-X, -bnfh7^--Xfeir;-bD^>^t"-^) ^^Mf 1. 5//g/m 
l«r^tr5 0 mMy>|tb'J-)^IfI(pH 6. 5)*, 80tt7^ 

m^>^^-YLtzo >k^r*z(DKfcmzmm?u^ yv?? ^ - (tlo 
mx&&*u^>?*-xte4w&£v*imK^ivrtifrmztifz 0 zwm&i* 

[0 2 2 1] 

5mM<0-fenift-^, -bnF'Jt-^, -bnf b 9* — * £ itF-fen^ 
>^t-^:5:t>m:it3 // g/m 1 £-£tr5 0 mM'J Y V -)Alf$ 

(pH 6. 5) SODt^^^^-hL^ *fcRltt©SJ&3&fc 
fcWnfb7t^^:0, 1> 2, ^itfyiSWK >-*^- h Lfc 0 #C 
v»TiORjEt.jB[4rJWI^ h ^57^f - (TLC) KsMtifco -fen if*—*, 
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SS2002-31901 1 ^ v I 286/ 

Rjfc&temmztLfco £o*i*u\ *%w}<d p-rv nisy— m^*vm<Dm 

[0 2 2 2] 

mmmi 0 : swaM**^?— t*) 

zm-tZo s&jsiw, m«> mm%t*?> 

mmrn^uM tLxjimz^mz^-r^^^i—^it^^^^ mfctm-t & mm 

ffi$*LTV*£ 0 CLO^#i±, ^><7)/?-l, 4f£^£#D7K^li?LTN-Tfef : - 
;^>3t^^t^ftt^^ IM*°'J (1, 4-yS- (2-Tfeh 
rn*-2-ft+y-D-^3yF) ) * y v. Kn v--fe^^-r^> 0 
[0 2 2 3] 

fete, Mncis^Tfi, ***JRWfc:Wt-*l»»«M»tc^»t*ia:«I**fc 
[0 2 2 4] 

ml) ^tnNZCYM^i (1%NZ7^>, 0. 5% NaC K 0. 
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2002-319011 ^ ^- v>' : 287/ 

5%>f-* > 0. l%*Hf$y^ 0. 2%MgS04 ■ 7H20 (p 
H7) ) fcgfllU 3 7ttOD 6 6 0 ^0. 3 K * 3: U 2fcV>TM 
yyn^-^-D-W7ne7/yK (IPTG, 0. 1 mM) Zffi 

*»I (SDS-PAGE) fcttLfcfc d*>, ^?®$tt^l 3 0 kDa^/ 
[0 2 2 5] 

JLIBOgMratfcttfl-*, flKcitiR (4 0%fi5fD) , HK *>2aj|#9 A (H 
iTrapQ) , y^M*7A, iSiUH'f t>^*7A (MonoQ) * 

[0 2 2 6] 
[0 2 2 7] 

) lOgt 8 5%U 0 0m l^Ytft? LT- 4 °Ct* 2 4l$W«#Lfco - 

«t d &$c#^ i o-fes^m-r ^->7fcnm#t^^'b»L/io at^st 

&LtZo NaOHtpH^7. 0i:llU &v>T?$ h \z 1 
[0 2 2 8] 

^m<ommm^^i—^<ommmtt:, ±mm*mmo%i&*, somM 

U >m-7- h V V A ( p H 7 . 0 ) 6 0 m* (DftM-eMfc-f 
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12 0 0 2-3 1 9 0 1 1 ^ s<-V : 288/ 

ft**-*— tftt, ^8 CCHMajBLK^+Sifc^S^LTto 
[0 2 2 9] 

' > 6 0m J^TOlfl 1 LTi^O p H tlSt^ i 1 1: J: OftjgLfc 
: 5 0mM^x>i^cf 2 ^ b V -)A-HC 1 (pH2. 5-4. 0) ; 50m 
MMH-blJ^A ( P H4. 0-5. 5) ; 5 0 mM MES-NaOH (pH 
5. 5-7. 0) ; 5 0mM Tris-HCl (pH7. 0-9. 0) ; 50 
mM^'Jyy-NaOH (pH9. 0-10. 0 ) 0 RJ&«i*#te X Ltz 

-t&zttfjF-ztifzo P H8. oitmz$s^xi>, ^-pfimmztiiz 

o 

[0 2 3 0] 

m+vmmvm. (n ac 1 ~3.ftn.Kc 1 ) zmiMLtts omuv ymi-vv 

*A (pH 7. 0) nf»TN 12 0M 8 0 Wmfe-t 2> Z t K £ *) m$ Lit. 

o 

[0 2 3 1] 

£*fcttLfco ^fflLfc* 1 ; =f||M\ N-r-b-f-;v-D-^;wn-^^ > (Gl) , 

y-N-TW-^fUft^ (G2) , b 'J -N-T-fc^-* b b U 
* (G3) , f h7-N-7W-^hfi9t-^ (G4) . ^>*-N- 
T-b^;V-df b^>**-* (G5) > fc«fcU^*<9— N-T-fe^V-* b's* 
■fr*-* (G6) -Cab^o 0. Tmg^^t'J^ 7 0mMI^tf'J^ 
^mffiffi. (pH6. 0) , 2 0 OmM KCK &£CflHMW% ( G 1 — G 3 
o ^(i0. 9^g, G4-G6l:ov^lil. 8 g) «r^tr 5 0 ^ 1 
ifcfc, 8 Otf^f h U f LT0, 5, 15, 3 0, 6 0, tfclil 

2 0»t?^>^i; >^L7to 3d>f jSOV^f-^Ko^TJ*, 0. 16mg03n 
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4r)V*?->, 5 0mMSitf'J-)Al» ( P H5. 0),&XtfO. 6 /u 

g<Dmmmm*&tf i m 1 <DKj&m* y sow>^-fu -e-Ln. 

5, 3. 0, is* CM. 5HllttV^>/U »'MMiKJ:») 2 OfltfftftgL 
7to Cl*i£>£, £lTOJ:M:TLCi:ftU 0 Kieselgel 6 

0 silica gel plate (Merc k*t) K^-y^V >?LtzWL 

£ * # y h u (n--7'^y-;v : ^ : 2 5%r>-^— : 

7jc=5 : 4 : 2 : 1) ^ttiaiLfc, &N& h*te*fc$-8\ d*i 

fcf&fet** (T-U >4m 1 „ y7x^;V7r/4 g, 7-bf>2 0 0ml, 8 
5%'J>f3 0ml^LTiSU) £t*#U * LT£*l£ 1 8 0 TCT^ 

[0 2 3 2] 
[0 2 3 3] 

^^M<7)MW^a^^i--^f(D 4 -*7-)u*y y ^uy (4-mu) *v 

X&teM'tZftm&timLjzo G 1 cNAc-4-MU, GlcNAc2-4- 
MIK tfzttG 1 cNAc 3 -4-MU (0. 0 ImM) 10// K 10 0 
mMSIIfl ( P H 5. 0) 9 9 0 p I, &£zmsmm2 Op \ (18ng 
) 4:8 0W>^ra^- h Ltz 0 0, 5. 1 5. 3 0. 4 5, 6 0, Zfzltl 
8 O^T'l 0 0^1 <DK&m*V>7i) >?*L, Cl*l&9 0 0 /u 1 cOzfc^ 1 0 0 
mM^Jy>-NaOH (pHl 1) fc«inLTEJ&=HfciLLfco :«©3 
5 0 nmttlt^ E&jS:M6£ «£ CM 4 0 nmH^tt^^jfc^^^^tf*^ 

[0 2 3 4] 

mL&ZZttm&ZtiTjS*) (Robb i ns, P. W. , J. Bi 
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^gpM2 002-319011 ^ ^-y : 290/ 

ol. Che m. ,263 (1), 443-447 (1 9 8 8)). i 

[0 2 3 5] 

gfatimtZZtizXlomtLfZo »I#Pk-Ch i AA 1 mi<VB 
acillus circulans — -tftSIWJfflJ^io <t & 2 o<7)-b;l/n- 
X|££-K^ y*^ts) „ Pk-ChiAA2 (|4(OStreptomyce 
s erythraeu s *^1~-l£fflmW&i3 £ Xf 2 o©-t;vn Kj» 
^>^-^tr) , Pk-ChiAA3 (iKOBaci l lus circula 
n s , ^f>0 f CPk-ChiAA4 (|4©Str 

eptomyces erythraeus ^^--tf*B|W|ff :&££"g-tr) ^J^fff 
O^) (#1^1 1 -3 1 3 6 8 8) OX^izi^mLfzo 
[0 2 3 6] 

#^(7)-7 9 ^x5 K^j^i-^>E. c o i ifzmmwvmmwfrb, 7o°c 
io»wi:j;ot, wmm^ntzo z^mmmffi.*, ^n^mf 

(0. 5%nn-f ^v^-f-^ l. 5%^) icx^y h U fit 
[0 2 3 7] 

^IlftPk-Ch i A A 2 & «fc XfP k — C h i A A 4 cOffiHijtifc 3 0 ju 1 
^ 3 0/. 1 <Dl %au4 r)\/*^->tM&L, •€■ L"C 7 0°C^1B#P^ 

t"it3S£», itmz-D^TltifcEi* 5 0 mM'J VVVA (pH7. 0) 



ffiliE# 2003-3072003 



12 0 0 2-3 1 9 0 1 1 ^ : 291/ 

[0 2 3 8] 

l l : jBMIfttty ■/n-x tf x y -> 9 --if) 

<d y r n - x tr* y > 9*-* tffi. ^-/jx^ 7 fg fig £ <£ tf/jv^-y 

[0 2 3 9] 

o $ h Kimsmn&mowL&fr k it, y -/a - x if * y 9 — t? 

itfe^ * L T , ^«t» <a C O 2 60 tm & -h# $ * it mn * & * 
[0 2 4 0] 

U f&K C O 2 ^#*n LT2 ^T-^O y >K*feJfii" & B*3(S £ v> 

n-*y >^(:0 2 *#*Ptr 2 -*X*^y 3 -*x*^y-tr 

[0 2 4 1] 

(®»SM4y 7n-^ kfx y ^*;v^y7-WS) 
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^12 0 0 2-3 1 9 0 1 1 ^ s<-i? : 292/ 

fcTVtrvy V»ftfftetft^T>tfy'J> (50^g/ml) **W1"*N 
ZCYM^i (l%NZ7r/, 0. 5% NaCK 0. 
, 0. l%#Hf5/gL 0. 2%MgS04 • 7H20 (pH7) ) fc»«U 
3 7°C-COD 6 6 0^0. 5 fcfc ££-C*«U V :/n tf;i— /? - d - 

ft#7nk'7yyK (IPTG, 0. 1 mM) £}s5s2jnU $^>^3 7X:T' 
^#=lrMML7Co ^#^T^> J)|IJJRU 1 0 0 mMlfv 

VKOH ( P H8. 3) /10 mM MgC12 ^T^^MsSK J; « 
£fr£ffl^^gt-t&.r «9 ^#ttI]7>£IIlJRU ^-e8 5*C3 

o ^ny&s Ltzo m&im ismmmfrZM^mirz z t k x v # h titzmA 
(sds-page) izmvtztz^^ ^ztitzft?-m:<7)^z' vtmmzti, 

[0 2 4 2] 

^AResource Q (Amersham Pharmacia 
Biotech, Uppsala, Sweden) , UJ; tWl^iS* =7 A 
Superdex 200 HR 10/30 (Amersham Pharm 
acia Biotech, Uppsala, Sweden) &fflV>T£ h 
KffimL, SDS-PAGE&CJ; K-?&&£ t^mULtz (T-9m 

$-f) o 

[0 2 4 3] 

mm$, AKTA explorer 10S (Ame rsham Phar 
macia Biotech, Uppsala, Sweden) LT 
^it/Co Pt-f ^>^*9Alcov^r«, 5***, 100 mMlfv>/KO 
H (pH8. 3)/10 mM MgC12©I®t^n, 0-1. 0 M 

NaC l^^yxy F^ffflLTilLfco y;Hli:ov^(i % 50 m 
M«;>m^h';^A/0. 15 M NaClifMfflUo 
[0 2 4 4] 
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^gpH 2002-319011 ^ ^- v : 293/ 

[0 2 4 5] 

W7x-h (RuBP) (S i gma) £Sjf£LT, Uemura, K. C, 
^ P 1 a n t Cell Physiol., 37 (3), 325-331 
(1 9 9 6) K&m<Oj?feK$£<>XMfeLfco 
[0 2 4 6] 

IH^feo jRJSOU ^^^Bfctt«f?R (pH5. 6) , 'J^tf'J^Aifl (p 
H6. 3) > Vis-ymmm (pH7. 3, 7. 8, 8. 0&L<fi8. 3) , t 
WJy>i®t (pH9. HL<(±10. D&ii^lO mM MgC 

1 2 3 o mM rubp %mmt LT&mm.mr~mifoL 

, lfrm^fzt) lmgmtz*) 1 //mo 1 <DCO 2 1 U t Ltz 0 

pH8. 3 4^t£S1£K*j--r£#J^fc LT<D%k%;ZmLtz 0 i^ft#tt, #31 
W OjgjB-^tt 'jyn^^'J>i*;i/ v 7 - -tf^ft 8 . 3 <3Sat pH4t 

[0 2 4 7] 

o 100 mMtfy>-KOH (pH8. 3) iJi^lO mM Mg 

c 1 2 a&rt&mm&iw 30 mM r u bp *&gt \.x&mM.mxm$g 

* fii& 9 0 °C KMiSiSK fr^Tt * d £ &7f: £ *Lfc 0 
[0 2 4 8] 

[0 2 4 9] 
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ygm. 2002-319011 ^ ^- v : 294/ 

&§kW<DiBffiWk& 'J/n-^ ij frtf* ->7- -tf # ;v#^rv 5 ~tff&14 
£ Wt^fy^t-t'ffitt?: 5 0t:~9 0*C-e*j£Lfc o £ j&/M?*«>9 
-•*?fgtt/**S/**?-- Hf*&14J*n?££ r**r*ffil,:fc (Ezaki^, J. 
Biol. Chem. (J Biol Chem. 1 9 9 9 Feb 19 
; 2 7 4 (8) 15078-82) £#R&<0£fc) 0 
[0 2 5 0] 

t±&2 0 : 0. 0 3-CJb»), B****ffittWK£v» 0 t£oT, ±SBOi-9&B6«iO 

3Sfc3ft&o KOD-lttfi*(7)i|tt, IO^SOrlit (**j3 

0-2 0 0) *3 J: tf* * 7 I OB*£0 r iii (^7 1 0 ) &Ctbij&LT> W^r<t«:^r 

[0 2 5 1] 

;i/*h-*l, 6 -tf*** 7 x->7;VK7 — tf (SB^!i#-^l 2 7 5) 
cherichia coli rt-ei&SS-gr&fciC)^ J^TOj^Sr^y&Lfco 

«rfflv>TitipiU 5 Kp ET2 1 a (+) (Novagen) WAU 

> Vimtzo ^/775 K^TE scherichia c 

oli BL2 1 (DE3) ttfcJBJME&Lfco 
[0 2 5 2] 

tfi^L^TV^v'; >fftffi£M^7>H 0 y'J ^ (50/<g/ml) 
tt^NZCYM^l (1%NZ7<>, 0. 5% NaCK 0. 5%-f-^ 
'^^> 0. l%7>"if^ym> 0. 2%MgS04 ' 7H 2 0 (pH7) ) tc 
MU 3 7t:r*OD6 6 0 ri s 0. 4 $ U &v>-?M v y'u \£)V 

- S -D-^*°ffy? bfcT?y->K (I PTG, 0. 1 mM) £«U $ <b 
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[0 2 5 3] 

iOig*«S:ASm ffl^fitff, il^VKy-;^ f^ftjfi (1 9 
8 2) ^|S^^^oTM^Lfc<hC^>. "7;V*b- 6-lfX^7 

[0 2 5 4] 

(mmmi 3 I 'J -fen -/Mr?-- 4?) 

U-tD-;^t- -fe* (JBffl&fcl 646) ^Escherichia coli 

7 V-A£#tr:7 9^* > Y -e-tL-?tLPCR*ffl^riS(lSU ^XU*p 
ET2 1 a (+) (No v a g e n) KffALT, §&?l:/9*3; K*»fc„ 
^XU'^TEscherichia coli BL21 (DE3) ft 

[0 2 5 5] 

^l/;r>fy'J >IMS^M7>ey'J > (50/ig/ml) 
tnNZCYM^i (l%NZ7rA 0. 5% NaCK 0. 5%>f-* 
hjc^x, 0. I%*f5/gg, 0. 2%MgS0 4 ■ 7H 2 0 (pH7) ) 
III, 3 7ttOD6 6 0 4iZ%2>ZX~tgmL, ^X'j y7u\£)U 

-^-D-ft^^hkf^yyK (IPTG, 0. 1 mM) *r*inU $ 
K4B#K3 7°C-e^*«r^L/io J&fcifcTflL «B1&**^»^ J: *) 0JRU 

[0 2 5 6] 
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^-v: 296/ 



82) Kum^mm^ ti£ Lfzt^z^ mmmmmmztitzo ttz, z. 

[0 2 5 7] 

1 4 : >f)\>? ^ - h r-*t: Ko^t-if) 

ff't Yuy-f--^ (ie^iJ#-^-i 2 3 9feJ;l^l 6 3 7) £E s c h e 
r i c h i a c o 1 i ftX^Mmt&tzisblz, J^T^^^IL/: 0 ZfLh 

rmmU 7^*3 KpET2 1 a (+) (N o v a g e n) i:#ALT, §§|& 
•7°9^5 K£?#£ 0 i<077^^ KfcJBw-CE scherichia coli 
BL2 1 (DE3) WTOUo 
[0 2 5 8] 

mmt^rvif^'r^wtt^Kis^^T^tfvw (50^/mi) 

tt^NZCYM^i (l%NZ7rA 0. 5% NaCK 0. 5%-f-X 
1> X ^> 0. l%#^/m> 0. 2%MgS0 4 • 7H 2 0 (pH7) ) \Z 
SiL, 3 7ttOD6 6 0 ^0. 4 ^ $ t^t L, ^v>T'^ V 7n if ;v 
-/3-D-ft*'7^Mi7;yK (IPTG, 0. 1 mM) £«]U £ <b 

tc4B#K3 7 < CTj##^^t^o mm^Tfe, mm*m^frm^±*)mqxu 
o ^oiBi^m^^8 o°c-ri 5^p*i»u ^v^-e^ii^itT±yf c: 

[0 2 5 9] 

82) Kmmo^mzm^xm^.Ltzt^^^ mmw>mmmzti?z 0 t/z, z 
commit, 9 ovizmim&mzmLx^tzo 

[0 2 6 0] 
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^-y: 297/ 



>W*- h 4f (@e^iJ#-^- 1776) ^Escherichia col i 1*1 

T2 1a ( + ) (Novagen) {:}fAU, Hl7 7^U^!#f: 0 u©-/ 
7^Utiv^TEscherichia coli BL21 (D E 3 ) 

[0 2 6 1] 

^■•r^NZCYMigiil (l%NZ7rA 0. 5% NaCU 0. 5 
h^^r^, 0. l%%4fz.sm, 0. 2%MgS04 • 7H 2 0 (pH7) ) 

37lC-eOD 6 6 0 ^0. 4 I: ^ * I t^f L, ^v^t-f V 7*n e;V 
-^-D-ftf7^Mi'7/yK (IPTG, 0. 1 mM) *r«SinU SS> 
t'4B#f B 13 7 < CT^#^IK^L7t:o *&*&T&, *Bfl&*jfrfc$MlK J: DEURU 
itlilC J: 19 U cn*#J^^L>75-^li-^> -1 £ K J; jftttttBi££#*: 

[0 2 6 2] 

[0 2 6 3] 

MMl 6 : x-J 9— tf) 

9*— (@e^iJ#-f-6 81) ^Escherichia coli I*JT?f§3I£-£ 

tr77^^b£, -e^-etLP CR^fflv^TifililL, "/^XS K p E T 2 1 a ( 
+ ) (Novagen) iC#A LT. Hi7'5 X 5 K£f#fc e £0:/9.X5K* 
fflKEscherichia coli BL2 1 (D E 3 ) *fc*S3t<£& t 
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II 2002-31901 1 ^ : 298/ 

[0 2 6 4] 

mmLtzr>\£^v >wmm$mfc*7>\£Z'V > (so^g/mi) 

ttSNZCYM^ (l%NZ7r/, 0. 5% NaCK 0. 
h^X, 0. I%*f5/E 0. 2%MgS04 • 7H 2 0 (pH7) ) 
fflIU 37*Ct?OD6 6 0 ^0. 4 ^trig^U #:v>-tM V tf;v 
-iS-D-ft^^ft^/yK (IPTG, 0. 1 mM) £$3jnU $ «b 

[0 2 6 5] 

9 0°ClcS^jg^^TLTV^Co 
[0 2 6 6] 

(^M#!li 7 : h-x i, 6 — tf x ^X77?' — 1?) 

h-* 1, 6-^^77^- If (@£^lj#-^l 48 8) &Escheri 
c h i a c o 1 i ftX-mJLmt&tz®^ ^T^^HiL/: 0 Ztib<D* 

flSU 7^9^^ KpET2 1 a (+) (No v a g e n) Kf¥ALT> fl-/7 
X ^ K^tf/Co «r<757°^X 5 K^fflV^E scherichia coli B 
L2 1 (DE3) m^^n^LtZo 
[0 2 6 7] 

^Ltzry\£^^ymmmnm^Ty\£^v> (5o MS / m i) 

tnNZCYM^l (l%NZ7rA 0. 5% NaCK 0. 

0. I%*f5y^ 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
ML, 3 7tT'OD6 6 0 tf*0. 4 i:^ ^, f *v^M V 7°n ,t c ;v 

- p-D-^jrlf?? h^yy v K (IPTG, 0. 1 mM) £^2)0 U $ h 
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[0 2 6 8] 

-ofiii^M^, if^>K'/y^, (l 9 

comma, 9ot^si£E^f ltv>^ 0 

[0 2 6 91 

(HifeM 18 : t Ktr^<-.tf) 

Kayt-lf (If^iy M±, E^«^-l 1 4 1, 1 1 4 2, 1 5 0 2£<fc 
^1 5 0 3) ^Escherichia coli fci&fc, 

*>ifcffc*^iiLfco dttfj^^-y^u -t-v v-a ? > h 

^*L-r*LPCR£/Bv>TJ#i|isU 7^*5 KpET2 1 a ( + ) (Nova 
gen) iCjfALT, §Gffi-77XS. K«r#fc 0 itO^X^ K*ffli»TE s c h 
erichia coli BL21 (DE3) t^HKiLfCo 
[0 2 7 0] 

ajau/iTvei/yvwtt^Rte^^T^tre/yv (so^g/mi) £i§r 

tnNZCYM^ (l%NZ7rA 0. 5% NaCK 0. '5%^*-* 
Yjl**^ o. I%*f5/^ 0. 2%Mg S0 4 • 7H 2 O (pH7) ) K 

3 7t:tOD 6 6 0 # ? 0. 4 f t?^L. #CV>-?M yfu 

— p — D—f-^-if? 9 Y \£<y S v K (IPTG, 0. 1 mM) £}»U $ S> 
K4H#ra3 7TC-C**«r«t«Lfco ««»T^ j»UI&«:*^«H £ *) @JRU 

[0 2 7 1] 
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12 0 0 2-3 1 9 0 1 1 ^ ^- y : 300/ 

9 or»c3iaiaR*^rLTv^o 

[0 2 7 2] 

(HJfcfH H^-^Jn^^- -tf) 

-^yai/y-lf (Se^!l#-^9 9 0) ^Escherichia c o 1 i fit? 

2 1 a ( + ) (Nov age n) t:#ALt % M^7^5 K*Hfe e 
XU'^tEscherichia coli BL2 1 (DE3) ft^f 
R*sJfcL;fco 

[0 2 7 3] 

mmtfcT^evV ^Btt^RteJfefrSrTve^V > (50^/ml) 
tt^NZCYM^i (l%NZ7rA 0. 5% NaCK 0. 5%-f-* 
h^Mf*, o. l%#-»f5yHk 0. 2%MgS04 * 7H 2 0 (pH7) ) 
Mt> 37TCT-OD6 6 0 #*0. 4C^^iT^fU ^t^vrnt> 
-/?-D-ft**7^R*7;yF (IPTG, 0. 1 mM) £«]U $ f> 
K4B#W3 7 c C-r^*£ilf£L7to *g#&Tf£> jfflfl&Srit^MI^J: IJEJJRL, 

10 2 7 4] 

ffl^tm»> gfA>K7^, (i 9 

[0 2 7 5] 

0 I «-7*?~ If) 

T < 7 -4? 268) ^Escherichia coli ft^IJ. 
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a (+) (Nov a gen) 5m~7?* 5 Kfcf§fc 0 ^(DzfvXS. 

F^TEscherichia coli BL2 1 (DE3) t^ffg 

[0 2 7 6] 

m^LtzT>eisv>Mmm&&fe*T>>}S i s V y (50/(g/ml) ^ 

ft^NZCYMM (lo/oNZ7rA 0. 5% NaCK 0. 5%4*-X 
I^**, 0. l%#-9^yiL 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
SiU 3 7t-eOD 6 6 0 4 it^fL, ^v>-?M V~?u Mrs, 

-/?-D-f-tA*7^Ii7/yK(IPTG> 0. 1 mM) £«JU £ £ 
7TCT^«5r^L^ 0 ***TflL jWWfe**^«K: J: 0 0JRU 

[0 2 7 7] 

£^«*ift**J5:*:i&. ffl^Mltl^ ifA>K7*^, IP3^-#j£ (1 9 
8 2) tclBtRo^rfetcflfeoTffljeLfcfci?), »*iStt«ttK$*ifc, CI 

[0 2 7 8] 

(HJSM2 1 : •7*T-fe?-7--tf) 

(mm^l 19 0) ^Escherichia coli |*3*C|& 

A^^tf77^^ > h -ett-rttPCR«rfflv>Tlii|iSL, 7°7^U'pET2 
1 a (+) (Nova gen) tejf A Lt, f&igy^-X 5 K=£r#^ 0 C©7"5^ 
5 K£fflv>TE scherichia coli BL21 (DE3) $c£tf£SC 

[0 2 7 9] 



ffiBE#2 003-3072003 



^» 2002-319011 ^ ^- v : 302/ 

m&LfcT>Vi'V>mffl&XfflMt*T>}£*s*)> (50^g/ml) 
ttl.NZCYMti (l%NZTrA 0. 5% NaCK 0. 
bjc^r^, 0. I%*f5/i, 0. 2%MgS04-7H 2 0 (pH7) ) \Z 

37TCTOD6 6 0 &0. 4 ft^tl, 3fev>TM V7°n 

-^-D-ft^7^Mf7/vK (IPTG, 0. 1 mM) &«IU $ «b 

[0 2 8 0] 
[0 2 8 1] 

(WJ2 2 : y^Dfdf^ > v ysffrti ; h7>X7x7--lr) 

?nr^* h >; y 7 >X7x7-b* (E?!l#-^1 0 6 8) £E s c h 

e r i c h i a c o 1 i foX^MZ^htztbK^ VXr<Dmt*mM Lfz Q £*L 

v>TJt«U 7"77 5 Kp ET 2 1 a ( + ) (Novagen) tcjf ALT> #& 
^9*$ K&#£ 0 d^-7°7^§ F^ffl^TE scherichia col 
i BL2 1 (DE3) Mff^L/c 0 
[0 2 8 2] 

Hi a L ^ 7 > V'JV »ttf RIEM * T V t? v > (50^/ml) 
tt^NZCYM« (l%NZ7rA 0. 5% NaCK 0. 5%>f-X 
h^.**, 0. l%*f^^ 0. 2%MgS0 4 • 7H 2 0 (pH7) ) i: 
Ml> 3 7°C-eOD 6 6 0 4i:*^Jt^tU ^Wy7"nk> 

-a-D-ft^f^yyF (IPTG> 0. 1 mM) £«IU 
;-4 2£!W3 7TC-eJff**««L^o *SSN£Tm> jfflflS*a^*JcJ:»)lHlJRU 
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12 0 0 2 -3 1 9 0 1 1 ^ ^- v : 303/ 

[0 2 8 3] 

82) Kt^m^m^-oxmrnLtzt^^, mmmmmu^titz 0 ttz, z 

[0 2 8 4] 

2 3 : 4 - a -D- y ^>X7x7-^) 
^Wfc£-oxnbtifz*~-7°>v ^yyu-AitZX t) k$^^>4 

-a -V>-7)VjjJ h7>X7^7-J£ (@e^ij#^-l 18 5) Bscheri 
c h i a c o 1 i ft X-^m.mt&tztdt.z, JJlT«*tILf: 0 Z.fib<D* 

KU ^5^5KpET2 1a ( + ) (Novagen) CfAU, 

K^/;„ i^^vX 5 K»tE s c h e r i c h i a coli B 
L2 1 (DE3) foZltmm&Lfzo 
[0 2 8 5] 

mMLfzry^^^>mmmmim^T>^^v> (so^g/mo £iir 

tnNZCYM^l (1%NZ7^, 0. 5% NaCK 0. 5%^-X 
o. l%*f^/i, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
lit, 37WOD6 6 0 ^0 . 4 IC^^^T^L, -&V>-?M V~7°u\£)V 
-^-D-ft^7^Mf7yyK (IPTG, 0. 1 mM) £*»U S <b 

^4B#^3 7Vxi$m*mwiLtz 0 i%m*rT&, mm^t^m^x ^omuu 
m^mmizx ztizmm&kftmir&z. t\z x y)mmmmm^ntz 

[0 2 8 6] 

8 2 ) tciBm^^ Lfz tz.?>^ mm^mmm ztitz 0 ztz^ z 
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S2 0 0 2-3 1 9 0 1 1 ^ : 304/ 

[0 2 8 7] 

(£1*6011 2 4 : DNA*°'J^7^-b*) 

NA'f J ^ =7-** (BB^IJ#-^ 2. 93, 3 7 9, 648, 649, 743, 13 
86, 1740, 1830) ^Escherichia coli 1*1X^11$-^ 

Zth^*iPCRZm^Xm%L, 7*7 X 5 Kp E T 2 1 a ( 
+) (Nov a gen) (--If ALT, K&#fc 0 -^V^X^K^ 

fflKEscherichia coli BL2 1 (DE3) Mff^IL 
fc. 

[0 2 8 8] 

matferve^uvuiB^jrteJWfe^Tve^y^ (50^/mi) 

tt^NZCYM^i (1%NZT^>, 0. 5% NaCK 0. 5%^-* 
h^*X, 0. l%*f</E 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
Mis 3 7tfOD6 6 0 #*0. 4 £ * £ "dS* U ^v»*C>f V7°u\£)V 
-p-D-nrtf?? Y *, K (IPTG, 0. 1 mM) £«1L, £ 

o iottiffi«8 0tti5»iU ^»-ea^ifc±»tft, e: 

[0 2 8 9] 

iojffl»*«E*A«S:^ ea^««#, wr^vk^^, (1 9 

[0 2 9 0] 

(Hi^2 5 : yyx-y vz? ur— tf) 




tfm# 2003-3072003 



^jfrm 2002-319011 ^ v : 305/ 

-5 YXVVT-Ji. (E3«^2) ^Escherichia col 

ifo'ZmLZ^&tztbK, VXrv>Mfc*mMLtzo Ztit><D*—7>V-T<( > 

pET2 1 a ( + ) (No v a g e n) KflrALT. Kfc#fc 0 - 

(O^^ntlwtEscherichia coli BL2 1 (DE3) 

[0 2 9 1] 

BiiftUfer^trs/y^wtt^iBtiEjftffiTvei/y^ (so^g/mi) 

tnNZCYMM (1%NZ7^, 0. 5% NaCK 0. 

0. l%*f^i, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) IZ 
3 7tT"OD 6 6 0 ri*0. 4 Kfc**t?ifr#U ^"TM V7ne/l> 
-^-D-f^-^7^Mf7/yF (IPTG. 0. 1 mM) &*inU S «b 
fc4R#HI3 7 < CT*^#«r^tfc 0 *&**mk *IBfl&**t«-li»c J: 0 0iRL, 

jew^sjc «t i9 u ^ ^ *sis$fr£4Mrr * - £ k x tB^^#/c 

[0 2 9 2] 

i^WI^Al^, S*^>K7**^, (1 9 

o 

[0 2 9 3] 

(Mmm2 6 '. \L7s h 
*§&m^£'oTmbtitzj--7°yi) yifyu-Aizx V) 3- KStifcfc 
* h > 1 7 3 > 1470, 1 9 6 2 £*) ^Escherichia 

co 1 i ftxmjiZ^t&fztdliZ^ VAT^m^mMLfzo £tib<D*-y°yv 
— r<t y^yu-^tr^yy^^ y ^*L-e*iPCR£ffiv>TiiiPiu •/ 

7^5KpET21a (+) (No v a g e n) ^Alt, K£ 
Hfco CW^UWtEscherichia coli BL2 1 ( 
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2002-319011 ^ ^- v : 306/ 

DE3) WZfm&&LfZo 
[0 2 9 4] 

fflILfc7>fy'J ^»tt^K^m#^T^H 0 v'; > (50^g/ml) 
^NZCYM^i (l^oNZT^, 0. 5% NaCK 0. 5%4~X 
^^f^ 0. 1%^-if^ym, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
tit^ 37ttOD 6 6 0 #0. 4 tc£&£-ei£*U #:v>TM V~fuiz)V 
-^-D-ftf7^^°7/yK (IPTG, 0. 1 mM) £ji&&DU 

m^ifcmmK x ^ u c ti*nmm>bftmir & zttzx*) mmmmm*%fz 

[0 2 9 5] 

^cojfa^^/^^^^^i; itMt^, m-gmn&m. mm^yvry 
rn^wm (1 9 8 2) me«coE^ ^*m^tzjjm-i&^xmfc 
Ltztz%^ mntLx<Dffimmmztitzo ttz^ z<D?y;?ni±, 9o°c 

[0 2 9 6] 

7 : fc* h >A&B) 

X b >A&B (mtm-^l 4 7 0> 1962) ^Escherichia co 
1 iftX^mmt&tztblz^ MTOUftZmMLfzo ztib<7)*-?y 

K p E T 2 1 a ( + ) (Novagen) CJfAL^ fi7°7^<KW: 0 
:o^5X5K*fflv»TEscher ichia coli BL21 (DE3 

) ft*fmm&Lfz 0 

[0 2 9 7] 

m^L^T>bfvi; >»1»SlEm#^T>ti'>i; y (50/ig/ml) 
-tt^NZCYM^l (1%NZ7<>, 0. 5% NaCl, 0. 
>-*X> 0. l%#^/m> 0. 2%MgS0 4 • 7H 2 0 (pH7) ) l,Z 
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12 0 0 2-3 1 9 0 1 1 ^ ^- i? I 307/ 

fiL> 3 7t:t*OD6 6 0 ^0. 4 lz%& It^tU &v>TM yy°n tf;v 
-/?-D-W7^htf7/vK (IPTG, 0. 1 mM) *m\\L, £ 

[0 2 9 8] 

iOtt^ ^^^«i}g?:SKi: ItAim ffl^«m^> ffAVhVy 
^#JS (1 9 8 2) h >^r^--fe^fflv^c^^oTM^ 

Ltztz\%^ mmt Lx<Dm^m%^fttz 0 ttz, ^^^w^fit 9 or 

[0 2 9 9] 

(3dife$J2 8 : R e c ^ Wn"^®) 

e c * 1106) ^Escherichia col i F«3T- 

-•U^^tsyyV^y Y*^ -ett-rnP C R£fflv>Tifi|IU ^7^5 KpET 
2 1 a (+) (No v a g e n) (:}fAlt, m^yTs^ K£#£ D c\<D7°7 
* $ Kfcffi^TE scherichia coli BL21 (DE3) &t*1& 

mm&Ltzo 

[0 3 0 0] 

ttJitf;7>ey y ^tttf Mft^TVb'y > (50/zg/ml) 
tt^NZCYM^i (l%NZ7r/, 0. 5% NaC 1, 0. 
hjiJf-^, o. l%^Hf^ym> 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
3£®U 37TC-COD6 6 0 t& ? 0. 4 fc&S £^igj£U ^"TM y 7*n tf;i/ 
-0-D — =f-*1f<7>7 is K (IPTG, 0. 1 mM) £«1U $ £ 

o -<ajM»tbi££8 OTCtl 5#raiDf&U &v»^frfc5Mfc LT±J**flk d 
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^jpM 2 002-319011 ^ ^-v : 308/ 

[0 3 0 1] 

in Enzymolo 

gy 262 (1995) tl&Umz Lt^o Tl^ Ltz t -T % s Z<D 

[0 3 0 2] 

(^!ife#!!2 9 : 0 6 -ff-JWT-y DNA^f^ h7>^7x7-fe*) 

6-^;i^T-> DNA^f;vh5>X7x7-H (fc^ij^-f- 1 0 3 4) £ 
Escherichia coli foX^mmt&tzfrK, filTO^^^ll 

CR£fl§v*Tigi|ilU 7 , 7X5FpET2 1a ( + ) (Nov age n) 
LT, flSt"/:?;^ F«r#^o iO^X^ K»TE scherichia 
coli BL2 1 (DE3) ^f^^LfZo 
[0 3 0 3] 

ftaSL^T^tfv'J >#14^®^#:^T^lfv'; > (so^g/mi) 
ft^NZCYM^i (1%NZT^, 0. 5% NaCL 0. 
ha^rX, 0. I%7>^f5y^ 0. 2%MgS0 4 • 7H 2 0 (pH7) ) i: 
ML> 3 7°C-COD 6 6 0 **0. 4 Kfc* Jt^f L> ^v>-tM V7°n tf;i/ 
— (3 —D — ^-^Jfy ? btf7/y K (IPTG, 0. 1 mM) £ 

[0 3 0 4] 

:«tMMe thods in Enzymology 262 (19 
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2002-319011 ^ ^- v : 309/ 

[0 3 0 5] 

($kMW3 0 I PCNA) 
*f i l: i o t# f> a/: t - y > V - f rr- K^tt&p 

CNA (Proliferating Cell Nuclear Antigen ; ii^ttlfflJ&^JiO ^Esc 
herichia coli F*3-C#&3!£-££ mT<7>*i^£fy&L*:o £ 

tib<Djr-~?>v-r4 >^y\y-A^^y^v^ ^ h -e*vr*iPCR& 
m^xmmU 7*7*^ KpET2 1 a (+) (Novagen) CffXlt, 
M'/vX^ K£#fc 0 i0^7^^ K^ffl^TE scherichia co 
li BL2 1 (DE3) ft^if^L/c 0 
[0 3 0 6] 

mSL/cT^evi;>im^®|E^#:*T>fe:v';> (SO^g/ml) 
^Ti-^NZCYM^ilfe (l%NZ7rA 0. 5% N a C 1 . 0. 
h^^r^, o. l%iJ*f^;W, 0. 2%MgS0 4 - 7H 2 0 (pH7) ) K 
lit, 3 7"Ct?OD 6 6 0 #*0. 4 i*Cifr*U y/n fcf;V 

-^-D-ft^7^Mf5yyK (IPTG. 0. 1 mM) £ <b 

[0 3 0 7] 

-Ww^Sii^ Methods in Enzymology 2 
6 2 (1 9 9 5) KfB|£$ *L* 7 iz& tfc^Ktfco XfflfeLfc tZ\?>^ 

?m&, 9 oxxzmxMMttLx^tio 

[0 3 0 8] 

^mK£^xnbtitz*-y°>V >yyu-J»iz£ »? a- K§tt*>f 
> K-;ve;^- h 7x1/ K^yv^v Kl^**--fe* (@E?iJ#-5§- 2 4 5 . 2 
91. 658. 659. 660. 6 6 1, 704. 941. 1036. 1037 
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^pM2 0 0 2 -3 1 9 0 1 1 ^ ^-y I 310/ 

, 1 2 9 5, 1297, 1338, 1683, 1685, 1686, 1725, 
1827, 2012, 2147) ^Escherichia col i rtT?*^ 

Z^tty??* y Y £, ^-tt-TtLP CR^m^xn^L^ -7°7X^KpET21 
a (+) (Novagen) LT, HS^? X ^ K=H#/Co Z<D7 0 ?X$ 

K*fflv»TE s c h e r i c h i a col i BL2 1 (DE3) t^ffe 

[0 3 0 9] 

ft^NZCYM^t (1%NZ7^>, 0. 5% NaCl, 0. 5%-f-X 
0. l°/o^f^E 0. 2%MgS0 4 • 7H 2 0 (pH7) ) i: 
3g®U 3 7tTOD 6 6 0 *«0. 4 K%2> * t?^#L, &v>TM V -fu fef;i/ 
-^-D-ft*'7^hki7yyK (IPTG, 0. 1 mM) £^DU £ <b 
IC4B#^3 7°C-ei##«HL£o ^SIH-Tm, «Bfl&*at^aim: OEURU 

o ^otttttu^^8 o°c-ei sfrmmmu ^xm>L^mLx±m*&, - 

[0 3 10] 

9 8 2) Hlfimo^^^oTiiJ5gL/ii:C:5, #£®tetf*fl8B$*Lfc 0 *tz, 
ClO^ii, 9 0 c CtcMiS7ajK^^tTv^Co 
[0 3 11] 
(H»!!3 2 : >v^-t*--tf) 

fr? 5 y v * (|B?iJ#-^ 627) ^Escherichia coli 

E T 2 1 a ( + ) (Novagen) KJfALT, H^"7°77. < K*»fc„ 
79.*$ KS:fflv»TE scherichia coli BL2 1 (DE3) ft 
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2002-319011 A ^-v: 311/ 



[0 3 12] 

fflSLfcT^ev; >ttff|£3l#Sr7>lfy'J > (50//g/ml) 
tnNZCYM^i (l%NZ7rA 0. 5% NaCK 0. 5%^-^ 

0. 1%*^/^ 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
ftffiU 37°Ct?OD 6 6 0 t5 s 0. 4 $ "C**U ^V*-e>f y yn tf;u 

-j9-D-ftf7ntf7yvK (IPTG, 0. 1 mM) £$SJnU 
K4B#ffl3 7 t Ct?^^«t7t 0 «*j^y^ fflJ&*»4^Mifc <£ 0 EMXU 

[0 3 13] 

9 8 2) fc§B|ft«>;£8;fcfi£o tl^Lf: tZ% s &mmmmmZtltz 0 
[0 3 14] 

33 : 7>b7-V-h * 'J ,fy;l/ f7>X7x7-t*) 

*f&Wt*«toT^e>*t7t^— y>i;-r*^ y^y w-Atct o a- k£*l&t 

>h7-V-f*^*'J J^v;V b7>7i7x (ie^lj#^- 3 9 4, 1 7 6 7 

) ^Escherichia coli ft-?ftf%Z*t& fztblZ, JslTOJM^*^ 

ltf: 0 £*Lfbo^--y> y --tv >^'y i^-A^^-tpy^^^ y -eti-r 

tLPCR^fflv^TifiligL, 7°7^U*pET2 1a (+) (Nova gen) 
JfALT, K£#£ Q i»7"7X^ F»tE s c h e r i c h 

ia coli BL2 1 (DE 3 ) *fefc»JM0ftLfco 
[0 3 15] 

wsL^ryee/yyWtt^RtetftfrSrrye^yv (so^g/mi) 

IrtSNZCYM** (1%NZ75>, 0. 5% NaCK 0. 5%^-* 
h^dr^, o. 1 %fJ*f< 0. 2%Mg S0 4 • 7H 2 0 (pH7) ) K 

itlv 3 7t;t*OD 6 6 0 7^0. 4 t: ^ $ t^S l> t -f V 7'n tf;v 
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0^M2 0 0 2 - 3 1 9 0 1 1 ^ ^-v I 312/ 

j 

-i9-D-f^^^Mf7/vK (IPTG, 0. 1 mM) £«]U $ £ 
[0 3 16] 

%mm (1 9 8 2) Kmrn^m^-oxwrnLtztzz^ wmmmmmzti 

[0 3 17] 

If ij > ^ — if (E?iJ## 137, 19 0 4) ^Escherichia 

co 1 i |*3-?f&S JsJLTOifef^Sr^JfiLTto ifHb©*- - 

*3KpET21a ( + ) (Novagen) i:fAU, M^7^U^# 
fz 0 Z<D7°7X5i KSrfflv^TE scherichia coli BL21(D 

E3) mzfmmmLtzo 

[0 3 18] 

mmLtzT>\d^v>mmmmm^r>^^v> (son/mi) 

tt^NZCYM^i (1%NZ7^, 0. 5% NaC 1, 0. 5%^-* 

0. l%*f^g|, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
mmt, 37t)-eOD6 6 0 #*0. 4 K&^t-e^U V7°u\£)V 
— $ — — if Mi°7/y F (IPTG, 0. 1 mM) £«IU S <b 

ic 4 B#pdg 3 Tcxigmttmwi^tzo mmi&Tfe, mmzm^rym^xvm'iL, 
itttic i 0 u - tL^ss^^ii-^ ci h k x n mmmmm^ntz 
o z<7)mmmm%8 o°cxi ^xm<t->ftmLx±m*^ z 

i^&mmmtvtzo 

[0 3 19] 
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^frm 2002-319011 ^ ^- v : 313/ 

iOttifM ^Methods in Enzymology, Acadmic Press Kffi^O^&H^o 

[0 3 2 0] 

3 5 : * ij jKv;1/T > h 9 — V- > 4 V * 9 --If) 

**V^v;V7> > 9-1/- W V^~«*r (@e^!]#-^4 4) Bscheri 
c h i a c o 1 i F«re$&a$-£&fciC>fc, ^T«^^^iL/:o .TtLibO* 
-y^V-r-V V^^W-ASr^tr^^^^ > b ^tL-rttP C R £fflv>T*| 
WU 7*7*5 KpET2 1 a (+) (No v a g e n) CJfAlt, HS&T'v 
^5 K^o Kt)8KE s c h e r i c h i a coli B 

L21 (DE3) flcfc^JMEfcLfco 
[0 3 2 1] 

ffiSILfcT^tfvV ^»tt^K^m^*T>lfvV > (50/ig/ml) £Hr 
tt^NZCYMM (1%NZT^, 0. 5% NaCU 0. 
h^*, o. l%#iF$>>gU 0. 2%MgS04 • 7H 2 0 (pH7) ) i: 

3 71CT-OD6 6 0 4 ^T?J&*U #C^*e>f V^o 

— p —D — ?"t'tf7 ? b tf ^ y v K (IPTG, 0. 1 mM) £«]U £ «b 

[0 3 2 2] 

[0 3 2 3] 

(**&0H3 6 : >'>>*~*f) 
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^pl2 0 0 2 -3 1 9 0 1 1 ^ 314/ 

3 >*/ (BB^iJ*^- 1 8 1, 910, 1720, 1973) Bsc 

herichia coli lft"?§Gffi2*t&fclb\z^ J^TOifcffcfc^JfeLfco £ 

fflv>Ti#fIU 77X5 FpET2 1 a (+) (No v a g e n) &c#ALT, 
%mfy^ ^ V*%tz 0 Z<D7°7X 5 K»tE scherichia co 
li BL2 1 (DE3) ft^ff^L/: 0 
[0 3 2 4] 

tfiiPLLfcy^fcfvV >Bt&B^m#^T>tfv'J > (50^g/ml) £i§r 

(1%NZ75>, 0. 5% NaCK 0. 5%^~* 
I>jc^X, o. l%77-9^y^, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
ML, 3 7°Ct?OD 6 6 0 7>*0. 4 tc&& £ Tig#L, #cv>-*M y^n 

(IPTG, 0. 1 mM) £»lU £ 
K 4 ISM 3 71C-e^*=Sr«L^o Jg#**T£l, J: <9 0JRU 

o -^*ttttS^^8 0°C-ei 555ffl2»U ^T^C,^|LT±rf^#, - 

[0 3 2 5] 

Z<7)UW^Ml& ^Methods in Enzymology, Acadmic Press Kt^M^^z^ 
[0 3 2 6] 

V K-;i/- 3 -^y -tn-;l/-^7x- > v>*--tf (@e?iJ#-5§- 7 7 2 ) &E 
scherichia coli ftX^^*£2>tztb\z^ ^T^mtt^M Ltz 

K^rffl^TliipiL, 7^*^ KpET2 1 a (+) (N o v a g e n) iZffiXL 
"C> -^^^^^ K£#rtr 0 «1<^-7°5X5 K£Mv>TE scherichia 
c ... I i BL2 1 (DE3) **IIKiLf: a 
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^[112 0 0 2 - 3 1 9 0 1 1 ^ 315/ 

[0 3 2 7] 

mmL±r^\£^v>mmmmm^T>^^vy (so^g/mi) 

tnNZCYMM (l%NZ7r/, 0. 5% Nad, 0. 5%^-* 
h.x^;^ o. l%*-if$y^ 0. 2%MgS0 4 • 7H 2 0 (pH7)) \Z 
?1®U 3 7tT?OD6 6 0 ^0. 4(:^-&iT^f U ^v^V7°nt'^ 
-^-D-ft*"7nt7yyK (IPTG, 0. 1 mM) £»U 

[0 3 2 8] 

9 8 2) »=B«o*tttc«oT*sgLfcfci*, KRfirtt^lftB$tL^. 4fc, 

[0 3 2 9] 

G&fcffl 3 8 : h y -f b -7 t v v > * — *f) 

'^h77>y>^^ (E?!I#^3 9 5, 7 7 4, 9 5 4, 2 0 3 2) E s 
cherichia coli 1*3 MT03W££IIM Ltc 0 

^TJIffiU 7 , 5^5KpET2 1a (+) (Novagen) CfXLT 
, f&Sir?;* = K*#fc 0 Z<r>rf?X 5 K»TE scherichia c 
oli BL2 1 (DE3) #*^JWEfcLfco 
[0 3 3 0] 

tH31LfeT^e5/U^»tt^ff4gJft#:*Tvee/';> (50^/ml) 
tt4NZCYM«» (1%NZ75>, 0. 5% NaCl, 0. 
h 0. 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 

SMIU 3 7°CT-0D 6 6 0 £*0. 4 JfMt, #CV>tM yy n 

-/9-D— h tf^y vK (IPTG, 0. 1 mM) *«JdU $ 



tBIE# 2003-3072003 



^gpM 2002-319011 ^ ^- v : 316/ 

£4**13 7tT«tlllU 0 Jff«»T«, *ffltt**toMftfcJ: O0JRU 

[0 3 3 1] 

flfcMKS (1 9 8 2) Kfefc^&^o Xfflfc LtztZZ^ *ti***L<Dm 

mtsmmmzfrfzo ttz, zvmmn, 9 o°cK^mum^Lx^tz 0 

[0 3 3 2] 

(^Sft0l3 9 : 'J#'^^7i- h t°n^^^i|r^--^f) 

^*^7x- h en****-*—'* (E?9#*7 01) lEscheric 
h i a col i ftX^Z-itZtzibK, MT«^iiLfc 0 

7>v -rj > ?y u-i±%^tf7 ? y * > v **L***LPCR£ffiv>-t:iBi|B 

U 7°:?* 5 KpET2 1 a (+) (No v a g e n) A LT> 
5 Kiifco :o^7^5 KifflKE s c h e r i c h i a col i BL 
2 1 (DE3) J*£J&®E&L;fco 
[0 3 3 3] 

miJL^T^^v'; >H-tt^g$Em#^T>ev'; > (5 0/ag/ml) 
ftSNZCYM^i (l%NZ7r/, 0. 5% NaCK 0. 
hoi^X, 0. l%**r$ym, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
tit, 3 7ttOD6 6 0 rt*0. 4tc^^$-e^U ^T^yynk> 
-^-D-ft^nt'^vK (IPTG, 0. 1 mM) £«!U £ £> 

[0 3 3 4] 



ffiiE# 2003-3072003 



2002-319011 ^ ^- v : 317/ 

9 8 2) izmm^mzu^mmLtztz^^ mmmmmmztifz 0 ztz, 

[0 3 3 5] 

4 0 :m^-fy>^ --if) 

;V^-h->>*--t£ (@B^iJ#^-i 5 7 8) ^Escherichia col 
iflt«M$^^t:, MT^^*«Lt^ 0 z.tih<D*—?yv-r4> 

pET2 1 a (+) (No v a g e n) (:#XLt, ^-7°^X5 K£#*r 0 i 
^7XU'»TEscherichia coli BL2 1 (DE3) 

[0 3 3 6] 

m^L^T>lfvV>»tt^^m#*TVevi;> (50/ig/ml) 
^Tt-SNZCYMifrtfi (1%NZ7^, 0. 5% NaCK 0. 5%^-* 
h-^**, 0. l%#^yi^ 0. 2%MgS0 4 • 7H 2 0 (pH7) ) iz 
3£@U 3 7tt'OD6 6 0 #*0. 4 \Z% S £ U >fcv>-TM V 7°n tf/u 

-^-D-ft^nt^yyF (IPTG, 0. 1 mM) «;!jnU £ h 
^4Bfffi3 71C-e^#1r«tfco ^*I*T?IL ffl&*£<b3*U:: J: «9 @JRU 

[0 3 3 7] 

stftitBt, w^vKr?^, (1 

[0 3 3 8] 

nf-v'>-5' -€/^7x- h^^TK^v^-^f (@£?lj#-t 1 0 9 6 ) £ 



£BSE# 2003-3072003 



12 0 0 2 -3 1 9 0 1 1 ^ ^-v* : 318/ 

Escherichia coli tiitoK^ &T<omft*mML 

CRZm^xmmL, Kp ET 2 l a (+) (N o v a g e n) Ktf A 

LT, S^:/^^ K£#rfr 0 i07°7^^ K^l^TE scherichia 
coli BL2 1 (DE3) *fc£tfm$£?&L£ 0 
[0 3 3 9] 

ffiiSL^r^e^'; >#i4^tem#^T>^vi; > (50^/mi) 

tt«NZCYMJ&* (1%NZ75^ 0. 5% NaCK 0. 5 964-* 
hjc^x, 0. I%*f5/E 0. 2%MgS0 4 • 7H 2 0 (pH7) ) (: 
S8U 3 7ttOD6 6 0 # ? 0. 4 Kfc* tXigm U ^v^4 V "7°n tf/u 
-^-D-ft^^M^7/vK (IPTG, 0. 1 mM) *«iDU £ <b 

0 Z<DMmtomWL*8 0TCT1 5«-BWD«kU ^tm^|LT±rt^#, £ 

[0 3 4 0] 

9 8 2) ^tamo^ tc^o ttijj^ t £ t £ h . Bftftttaqwe $ *i/c 0 t 

[0 3 4 1] 

(mmm 4 2 :7>f7^l/-hy>^-€) 
*mmiZ2L^X%htlfz*-~?>i)-r<{ >^7l/-AC± J9 n- K$*L*7 
>>7-^fy>^-fe* (E?!l#-^4 3*^7 7 3) iEscherich 

1 a col iftX§km.-mt%tzit>K, MTOlft^tiL^o C: *l e> O 
>V-f"V >^-7P-A£^tf7 7^ V > -efrl^LP C R im^XWto L 
, KpET2 1 a (+) (No v a g e n) KtfALT. ^7°9*5 
K «r#f; 0 COT*7X5 KS:ffii/»tE scherichia coli BL2 
1 (IDE 3) t^ig^L/Co 

[0 3 4 2] 




ffifl# 20 03-3072003 



^#112 002-319011 ^ ^- v : 319/ 

ffi^L7tT>lfvi; >»14^@^#*T^t: 0 vi; ^ (50//g/ml) 
tnNZCYM^i (l%NZTrA 0. 5% NaCl, 0. 5%-f-X 
h^X, 0. l%#Hf5y$^ 0. 2%MgS04 • 7H 2 0 (pH7) ) 
3g®U 3 7TCTOD6 6 0 tf ? 0. 4 £ X«tgm U #:v>-Cf V tf;v 

-^-D-f^-**7^Hi7yyF (IPTG> 0. 1 mM) &«JU £ 

0 ^«aast^8 o°c-ei 5frmmmu *A^x~m<kfrmLx±m*n, - 

[0 3 4 3] 

9 8 2) ^mm^miztit-DxmfeLfztzz, mm^mmm^fitz 0 ttz, 

[0 3 4 4] 

(^»J4 3 I TX/^Vf^- t RNA-v>-fe?~-t?) 

X^;V^;V- t RNA-y^j'- If (I^iJ#-^8 0 8) £Escherich 

1 a col i rt-e^^-lir^/c^H. JiiT^Ift ZmMLfZo Ztib<D*-7° 

, KpET 2 1 a (+) (N o v a g e n) t:fALT, f^-/?* 5 

Y*%tz 0 ^(D-fy^A KSrffi^TE s c h e r i c h i a coli BL2 
1 (DE3) ^^f^^L/Co 
[0 3 4 5] 

ffii!L£r>-fcrv>; >ij-ttf^®$Em^^T>tfv'; > (50^/mi) 

tt^NZCYM^I (l%NZ7rA 0. 5% NaCl, 0. 
h-x^r*, o. 1%^-9-^y^ 0. 2%MgS04 ' 7H 2 0 (pH7) ) \Z 
Ml, 37*CT'OD6 6 0 #0. 4 KttZ> £ Tr^U #:^TM V y°u \£)U 
-^-D-ft^neyyyK (IPTG, 0. 1 mM) &«IU £ <b 



miE# 2003-3072003 



2002-319011 ^ ^- v : 320/ 

[0 3 4 6] 

9 8 2) ciet^tcfotiSL^ti/,, as^stt^qtB^^o ttz, 

[0 3 4 7] 

(Hifcfll 4 4 : 7x-;l/77-^- t RNA-v>"b*--tf) 

x-;vr7-;V-tRNA-y>-b^-b* 5 0 6 £ i 8 7 8 ) & E 

scherichia coli ^X^m^^htzibK^ MT'Vm'PZm&Ltz 

R^fflv^TiiipsL, 7^*3 K p E T 2 1 a (+) (N o v a g e n) |:}fAL 

%M7yX< Ylt'mzo :^7'7X; K^ffiv>TE scherichia 
coli BL2 1 (DE3) MfI^Lf:„ 
[0 3 4 8] 

mmLtz7>\di/v>mmm&-mfaZT>\£*sv> (so^g/mi) 

tt^NZCYMfi (l%NZTrA 0. 5% NaCl, 0. 
h^x, o. l%Ji*f<ym, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
SS«U 3 7ttOD6 6 0 t5*0. 4 t Xtgm U ^X4 V 7°u 

-^-D-ft*"7?M^7/yK (IPTG, 0. 1 mM) £*ftlU £ <b 

o -0»tftttJ^^8 0°CT 1 5 73-r B 1*n^L, ^v^m^f Ltlfl^f, c: 
[0 3 4 9] 

3 0 2) \zuwL<D-%mzft:^xm^tztz.h, mmwimmwztitzo $tz^ 



ffiSEijf 2003-3072003 



^jpH 2002-319011 ^ ^- v I 321/ 

[0 3 5 0] 

(^&fe$l4 5 : >/f^n-^) 

^n-n^A (@eM#-f"l 3 6 8) iBi^v^n-^B (@E?iJ#-^7 21) ^ 
Escherichia coli ft J^T<7>^fp£^ll& L 

CR^fflv^TiiililL, y^X^ KpET2 1 a ( + ) (N o v a g e n) 
LT, l&ily'^X^ VZWtzo Z.<7)?7X$ F^fflv^TE scherichia 
coli BL2 1 (DE3) MfflKHLfc 0 
[0 3 5 1] 

ft^NZCYM^l (1%NZ7^>, 0. 5% NaCl, 0. 5%-f-X 
bjr.^^, o. l%**f<yn. 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K. 
iSt^ 3 7*CT*OD6 6 0 t5 ? 0 . 4 r-e*g#U :jfcv»TM V 7°n bf;u 

-/?-D-?-*2f:7^ htf^y vK (IPTG, 0. 1 mM) £«]U £ <b 

o d^fflMta^?r8 o°c-ei 5frmmmL^ >k^xm^mLx±m^, - 

[0 3 5 2] 

i^W^IM^Frydman, J. et al. (1994 
) Nature 3 7 0, 1 1 1 . KtmZ tt&^&^o TWlfc Ltz t Z 

0 CXi>^X^^fz o 
[0 3 5 3] 

6 : TATAIS^W^f) 

ATA^W^f (mm^3 1) ^Escherichia c o 1 i 1*1 



ffiSE#2 003-3072003 



^pl! 2002-319011 ^ : 322/ 

•cf&3R3**fc*K> mro^^^itt^o -tL^o^-y^i;-^^ 

T2 1 a (+) (No v a g e n) KJfALT, Hi! - /:?*? K£#*: 0 i©^ 
7^U'*lKEscherichia coli BL2 1 (DE3) ft^ 

[0 3 5 4] 

tt^NZCYM^i (l%NZ7rA 0. 5% N a C 1 > 0. 

o. I%*f5/i, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
37°C-eOD6 6 0 #*0. 4 C^^if^iL, ^WV7'nt:> 
— p — D — *7 9 Y \£*7 J %/ K (IPTG, 0. 1 mM) £«lU 

[0 3 5 5] 

:^>;^S«Methods in E n z y m o 1 o g y , A c 
ademic P r e s s KfEffcS ^^C^otiSt^: t Z Z\(D?> 

[0 3 5 6] 

(njftflu 7 : tb vm^m* >'*?m 

BPffiSffcffi (@S^)J#-tl 289) ^Escherichia co 

K p E T 2 1 a (+) (Novagen) C#AU, M^XUW: 0 
:o^7^U^Iv>tEscherichia coli BL2 1 (DE3 



ffitE# 2003-3072003 



12 0 0 2-3 1 9 0 1 1 ^ ^- P : 323/ 

[0 3 5 7] 

tnNZCYMfi (l%NZ7rA 0. 5% NaCK 0. 
I^ x ^> 0. 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 

ML, 37°CeOD 6 6 0 rt*0. 4 £Ti£#U ^V>-?M V"7'n If ;v 

-^-D-ft^^Mi^/yK (IPTG, 0. 1 mM) **iDU £ <b 

0 i<7)«tttH^8 0^15^iiU ^T^il^^|LT±yt^ - 

[0 3 5 8] 

i(7)ft^>;^fiI^Me thods in E n z y m o 1 o g y , A c 
ademic Pre s s ^ti^^ftC^otl^L^t i5> c\<D?> 

s*?nt Lx<Dffimmwztitz 0 ttz^ z\<d?>^?%i±, 9 ovKmm^m 

*mLX^tz 0 

[0 3 5 9] 
(^»J4 8 I R N T — -tr H I I) 

NT- tfH I I (@S5«-^8 56) ^Escherichia coli |*J-T?#& 

1 a (+) (Nov a gen) K^ALT, ffc^T^*^ K£#£ Q <IO:7 0 9* 
^ K^v^tE scherichia coli BL21 (DE3) WZftZgi 
$mLtz 0 

[0 3 6 0] 

fflaU:7>k:y'J >»'I4^K$5^#^T > liv U > (50/ig/ml) 
^t^NZCYM^l (1%NZ7^, 0. 5% NaCK 0. 

0. l%*f^E 0. 2%MgS0 4 • 7H 2 0 (pH7) ) \Z 
37 < CtrOD660 /6 S 0. 4 it^*L, <&v>tM V "7 0 n 




mSE# 2003-3072003 



2002-319011 ^ ^- v I 324/ 

-/3-D-**tf?9 \MyJ K (IPTG, 0. 1 mM) £«JU £ <b 

[0 3 6 1] 

9 8 2) tciem^^^^o ti^ Ltztz?> s mmmmmmztitzo *^ 

[0 3 6 2J 

KD^t- -tfJfiJRH^ (@5^iJ#-^ 1144, 1154, 1156. 1516. 1 
518. 1519, 1 8 6 9^^18 7 1) ^Escherichia co 
1 ift-Cf&imtZtiibK, MTO&ftimmLizo Ztib<D*—7°yv-TJ 

yryv-A^tfyvrtzsY*, ^fL-eatPCRfcfliv^TJMBU r?^^ 

K p E T 2 1 a (+) (Novagen) {:#ALt, Hf/7^5K^o 
C<oy5^5K»TEscherichia coli BL2 1 (DE3 
) ft«f^L/; 0 
[0 3 6 31 

ffiiU7>ey'J ^Sttff^f^T^t'vV > (50^g/ml) 
tnNZCYMM (1%NZ75^ 0. 5% NaCl, 0. 5%-f-X 
h-x:^ 0. l%*1f$yBk 0. 2%MgS0 4 • 7H 2 0 (pH7) ) £ 
3 7t;tOD 6 6 0 rt s 0. 4 U ^CV^-f y^o tf;v 

-/?-D-fW^fe7/yK (IPTG, 0. 1 mM) £^JQL, £ £ 
K4B#K3 7 < C-e^#^^L^ 0 ^Tt, mj&*TSL&SmKiL 



fctifE# 2003-3072003 



12 0 0 2 -3 1 9 0 1 1 ^ s<-i? 

[0 3 6 4] 

m (1 9 8 2) l:|eS^)Ml:foTigLf;^5, * >^5Ct&fe6 5 liM£ 

[0 3 6 5] 

(IIfiJ5 0 : L o n7°nf7-t*) 

o nynxT— fe* (gB?iJ#^9 2 9) ^Escherichia c o 1 i |*J"C 

-A^tf77^ > ^-tL^tLPCR*ffl^-Cii(@U 7 7X5 KpET 

21a ( + ) (Novagen) CfALt, M^^U'^Co ^^77 
^U'ifflKEscher ichia coli BL2 1 (DE3) 

[0 3 6 6] 

tb^L7t:T>t 0 v';>iSittt^@^m#^r>ev';> (50^/mi) 

*tSNZCYM*i (l%NZ7r/, 0. 5% NaCK 0. 5%-f-X 
0. l%*if$/fk 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
3 7"CtOD 6 6 0 ri*0. 4t:^5ft^fU ^t'fyyne;!' 
-^-D-ft^nt^/vK (IPTG, 0. 1 mM) £«1U £ 
K4B^3 7t"CiWt«KL3fc. ***T«. JM&*»<b^ttKJ: •) HJRU 

o ^iniiBiH otfi 5#manafcu &v^*'MMiLT±i**», c: 

[0 3 6 7] 

9 8 2) K«*«5;^fctt9T»eLfcfc£;^ *Xett*mB$*.fc. 

[0 3 6 8] 

(^MW5 1 : ^-*-)\s-7u-fT-~e) 




ffitE# 2003-3072003 



Q^M 2 0 0 2 - 3 1 9 0 1 1 ^ ^-v : 326/ 

t-^ynfT-b'^E scherichia coli 1*3 "t?3&3£ 

WiiPCRtfflv^JiiU , /5^5KpET2 1a (+) (N 
ovagen) CfXLt, Hl^yX^ F^|#f; 0 iO^U^TE 
scherichia coli BL21 (DE3) WZ&mmLtZo 
[0 3 6 9] 

ttiNZCYMiS* (1%NZ7^, 0. 5% NaC 1, 0. 5%^-* 
f 11 ^ 0. I%*f5/E 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
ittt> 3 7°C-eOD6 6 0 ^0. 4 Id & t U ^-(:^vynt> 
-fi-T>-*-*ir?9 h tf^y vK (IPTG, 0. 1 mM) **JnU $ <b 

o z<Dmmmmm*8 o°c-ei 5#raiin&u ^v>t?*^«iLT±»*», c 

[0 3 7 0] 
[0 3 7 1] 

(^«J5 2 : 7?yy >) 

> (S2^iJ#-^l 1, 3 5 0. 3 5 1, 7 2 7&±Xf7 2 8) ^Esche 
r i c h i a coli F»3 "CHS ^T^^^iL^ £*t£> 

TifiPlU ~fy^< KpET2 1 a (+) (N ovagen) |:fALT, Hit 
< K£#£ 0 dOT^* 5 K*fflv»TE scherichia coli 
SL2 1 (DE3)^fgtU; 0 



miE# 2003-3072003 



S2 0 0 2-3 1 9 0 1 1 ^ s^-is : 327/ 

[0 3 7 2] 

mm.LtzT>\z^i)>Mmm&&faZT>\£is-<)> (SO^g/ml) 
tnNZCYMtl (1%NZ75^ 0. 5% NaC K 0. 
hjn^rx, o. l%*f 0. 2%MgS04 • 7H 2 0 (pH7) ) 

3 7WOD6 6 0 #*0. 4 K%2> Jt^fL> #:v>-?M V ?°n fcf;v 
-^-D-W7nf7/yK (IPTG. 0. 1 mM) &«IU £ <b 
K4B£r*13 7°CT^S=Sr«L^ 0 *ff**T«, »^^L^|tc i 19 HURL, 
M^MIC J: i9 L, CI tiZWm&bfrm-t & £ t IC X i9 TOtttb^^^fc 

[0 3 7 3] 

Z(Dm.*y^?m%WL* Aldridge P, Hughes KT.,Curr Opin Microbiol. 200 
2 Apr ; 5 (2) : 160-5 Z tz it ^ ft lef B« $ ft Z> ^ £ H Z> Km o X M3c L iz 

umz^Lx^tzo 

[0 3 7 4] 

^■§t>WK£^xi%t>tifz*~-7°yv -T4 yyyu-Aizx t) vzti&x 

r^-U y>i7nf7-€ (IE?0#-^9 7 9) ^Escherichia co 
1 i ftX%:®.mt2>fzibl<z^ &T<Dmft*mMLfz 0 Ztib<D*-7> *) -r J 
>^yu~A^^ijyy^^>h^^ ^rit^fiP CR^m^xmmL, ?°yx< 
K p E T 2 1 a (+) (Novagen) f:}fXlT, M^^U^i^o 
iO^U'^TEscherichia coli BL2 1 (DE3 
) WZftZM&&LfZo 
[0 3 7 5] 

mm.L tzr y ^^ymmmum^yy^ -> v> (5o^ g / m i) 

^■f &NZCYMigMi (1 %NZ7^ > y 0. 5% NaCK 0. 5%J-7 
hJ^*X^ 0. l%**f$ym., 0. 2%MgS04 ' 7H 2 0 (pH7) ) \Z 
SiL> 3 7*Ct?OD6 6 0 # ? 0. 4 [zt^^ it^t U -S^TM V y°n tf ;v 




ffiiE# 2003-3072003 



12 0 0 2-3 1 9 0 1 1 ^ ^-v : 328/ 

- fi-D-T-ttf?? Mf^y v K (IPTG. 0. 1 mM) **inU $ 
4 NfM 3 7tJ-eJ&**«f«Lfco f*»7^ jWJ6*3t^llim:»)iaJRU 

[0 3 7 6] 

9 8 2) fcIB«©:&ffifcf£oT«5eLfcfcC:;5. **»te3&*»B$*Lfc 0 
[0 3 7 7] 

(mmm 5 4 : tem^mm * 

mfrmnn?>'-*?Mk (HE?ll#*l 3 6 9) ^Escherichia co 
1 ift-Vfk&Zit&tiibK, J^T«^llL^o Z.tib<D*~~7>*)~-TJ 
lsV7V-A*^ts7 7?*y Y*^ *ft^*LPCR*ffiv>-Ci!MgU y 0 ?*^ 
Kp E T 2 1 a (+) (Nov a gen) KWX LT, fl^y 0 ^ X S K£#£ 0 
5 KSr£|v>TE.s cherichia coli BL2 1 (DE3 

[0 3 7 8] 

m3atfeTVtf'>V V»tt5^JME!ft**T>e^i;> (50^/ml) 
tnNZCYMW (1%NZT^>, 0. 5% NaCl, 0. 5%-f-X 
h-X^X, 0. l%**f<;M, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) £ 
3 7°CtOD6 6 0 # s 0. 4 £-e*g*U y y°n tf;w 

-^-D-W7ne7/vK (IPTG, 0. 1 mM) **JnU $ 
7"C-C»*Sr«|«L3to **»7t, fflJ»*»'M5*lfc J: *) @JRU 
eWife^S K J: «9 U H ft&'WMBt-r & i <h «fc r> |fflj&a ft f£ 

o -ro#«ttffi^1r8 0°CT'l 5#W2ni8fcU *v»t«^iLT±jttflk £ 

[0 3 7 9] 




mtE# 2003-3072003 



^Jjfll 2002-319011 ^ ^- v : 329/ 

[0 3 8 0] 

(mfiffl 5 5 : x > ^ VT*-*z) 

>K**l/T~tf (BB^lJ#-^5 4 7, 6 9 7, 9 0 0, 1 4 5 0, 1 7 0 2, 1 
716, 1731, 2010) ^Escherichia coli \*1X%$LZ 

^•fr-7 7^^h£, **L^*LPCR£ffii/>TiilBU /7^U'pET2 1a 
(+) (Novagen) CJfALT, ti^7^5 C^^7^5 K 

&ffli/*TE scherichia coli BL2 1 (DE3) ^^f^Kfe^ 

[0 3 8 1] 

mm.Ltzr>^^^)ymm^mmmi^i:r>^^v> (so^g/mi) &<^- 

tnNZCYM^t (1%NZ7^, 0. 5% NaCl, 0. 5%^-* 
h:r_*x % o. 1%#^/^, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) 
ML, 3 7tTOD 6 6 0 ^0. 4C^-6^T^«U ^T^vyDt:> 
-^-D-ft^nk 0 7yyF (IPTG, 0. 1 mM) fcffiftlU £ <b 

[0 3 8 2] 

as^, ebkihui^, mm^yvryfi, mikmis (1 9 

o 

[0 3 8 3] 



mSE# 2003-3072003 



jgM 2002-319011 ^ ^- v : 330/ 

(^mm5 6 : 7xl/K^rv>) 

1/ K^v> 53) ^Escherichia coli I*J-e§§m 

*&tr7 ? PCR£ffiwcHMBU 7'7^5KpET21a (+) 

(Nov a gen) KWALT, X $ V*^fz 0 iO^XUW 

^Escherichia coli BL21 (DE3) flcfc^SNS&Lfco 
[0 3 8 4] 

ttJSLTtT^br^WWtt^JWEtfefr^T^ei/iJ^ (so^g/mi) 
ftSNZCYM^* (1%NZ7^, 0. 5% NaCl, 0. 
hjr.*^ o. l%*f^i, 0. 2%MgS0 4 • 7H 2 0 (pH7) ) K 
ill, 3 7TCtOD6 6 0 **0. 4 £ -e*&*U ^T^f y/n tf;V 

-^-D-ft^n^yvF (IPTG, 0. 1 mM) fc^ftlU $ <b 

[0 3 8 5] 

Ikmm (1 9 8 2) £lBtt<0^ftfcftoTaj5£bfcfc£^ 
[0 3 8 6] 

5 7 : ^ V - p - D-^;i/n-9- * ^ ^--tf) 
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